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PROBLEM TO BE SOLVED: To provide a catalyst of superior 
resistance to heat which can remove a nitrogen oxide at a low 
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temperature even in exhaust gas containing oxygen excessively. 

SOLUTION: This purifying catalyst is used for exhaust gas containing a hydrocarbon, oxygen and NOx 
and composed particularly of a composite oxide constituted of alumina and zirconia of the molar ratio 
of 1:1 and Ag or Pt/Rh carried on the composite oxide, and acidic points and basic points are provided 
adjacently in the composite oxide, and exhaust gas is purified by the lean burning combustion using the 
catalyst in an exhaust gas purifying system. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The emission-gas-purification catalyst characterized by consisting of a multiple oxide which has 
an acid site and a base point. 

[Claim 2] NH3 NH3 by temperature programmed desorption It is 0.35 to an area on the strength whose 
desorption temperature is 250 degrees C or less and whose area on the strength in 150-250 degrees C is 250- 
350 degrees C. The above and C02 The desorption temperature of C02 by temperature programmed 
desorption is 200-400 degrees C, and an area on the strength in 300-500 degrees C is 0.2 to an area on the 
strength in 600-800 degrees C. Emission-gas-purification catalyst according to claim 1 characterized by 
being above. 

[Claim 3] It is the emission-gas-purification catalyst which consists of a multiple oxide which has a kind at 
least among the oxide of aluminum, and each oxide of Zr, Mg, Zn, and calcium, and is characterized by this 
multiple oxide having an acid site and a base point. 

[Claim 4] The emission-gas-purification catalyst characterized by consisting of a multiple oxide which a 
kind contains 20 to 80% by the mole ratio to the oxide of aluminum at least among the oxide of aluminum, 
and each oxide of Zr, Mg, Zn, and calcium. 

[Claim 5] Said multiple oxide is an emission-gas-purification catalyst according to claim 1 to 4 
characterized by having a kind at least among Sn, W, and Cu. 

[Claim 6] The emission-gas-purification catalyst according to claim 5 characterized by the thing of each of 
said oxide of Sn, W, and Cu for which a kind contains 1 .0-20-mol % to said multiple oxide at least. 
[Claim 7] Said multiple oxide is an emission-gas-purification catalyst according to claim 1 to 6 
characterized by having the oxide of alkali metal. 

[Claim 8] the oxide of said alkali metal — each oxide of Li, Na, and K — at least - a kind - it is - said 
multiple oxide - receiving ~ 1.0-8-mol % - the emission-gas-purification catalyst according to claim 7 
characterized by containing. 

[Claim 9] Said multiple oxide is an emission-gas-purification catalyst according to claim 1 to 8 
characterized by having the oxide of Mn. 

[Claim 10] The emission-gas-purification catalyst according to claim 9 to which the oxide of said Mn is 
characterized by 20-80-mol being % to said multiple oxide. 

[Claim 11] Said Mn is an emission-gas-purification catalyst according to claim 9 or 10 characterized by 
forming a tetravalent oxide. 

[Claim 12] Said multiple oxide is an emission-gas-purification catalyst according to claim 1 to 1 1 
characterized by having the oxide of rare earth elements. 

[Claim 1 3] the oxide of said rare earth - each oxide of Ce, Sm, Nd, and La - at least - a kind - it is - said 
multiple oxide - receiving - 1.0-5-mol % - the emission-gas-purification catalyst according to claim 12 
characterized by containing. 

[Claim 14] The emission-gas-purification catalyst according to claim 1 to 13 characterized by making a kind 
support at least among Ag and Co to said multiple oxide. 

[Claim 15] The emission-gas-purification catalyst according to claim 14 characterized by a kind containing 
two to 8% of the weight to said multiple oxide at least among said Ag and Co(es). 

[Claim 16] The emission-gas-purification catalyst according to claim 14 or 15 characterized by the particle 
diameter of said Ag or Co being 10-20nm. 

[Claim 17] The particle of said Ag is 0.3. Emission-gas-purification catalyst according to claim 16 

characterized by having particle size distribution with the following standard deviation. 

[Claim 18] The emission-gas-purification catalyst according to claim 1 to 13 characterized by having a kind 
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at least among Pt(s), Rh(s), Ir(s), and Pd which said multiple oxide was made to support. 

[Claim 19] The emission-gas-purification catalyst according to claim 18 characterized by said thing [ that a 

kind contains 0.1 to 5% of the weight to said multiple oxide at least ] of Pt, Rh, Ir, and Pd. 

[Claim 20] The emission-gas-purification catalyst according to claim 1 to 13 characterized by the thing of 

Rh which this multiple oxide was made to support, and Pt 5 Ir and Pd which this multiple oxide was made to 

support for which it has a kind at least. 

[Claim 21] The emission-gas-purification catalyst according to claim 20 to which a kind of total amount is 1 
- 5 % of the weight to said multiple oxide, and a kind is characterized by Rh containing two to 5 times 
among Pt, Ir, and Pd at least among said Rh, and Pt, Ir and Pd. 

[Claim 22] The emission-gas-purification catalyst according to claim 21 characterized by said each particle 
diameter of Pt, Rh, Ir, and Pd being 2-10nm. 

[Claim 23] Said each particle of Pt, Rh, Ir, and Pd is 0.3. Emission-gas-purification catalyst according to 
claim 22 characterized by having particle size distribution with the following standard deviation. 
[Claim 24] The emission-gas-purification catalyst to which it consists of a multiple oxide and the rate of 
NOx purification is characterized [ 400 degrees C ] by being 55% or more by 45% or more and 600 degrees 
C at 500 degrees C 35% or more. 

[Claim 25] The emission-gas-purification catalyst to which a multiple oxide comes to support a metal 
catalyst, and the rate of NOx purification is characterized by being 30% or more per 1% of ratios to the 
multiple oxide of 55% or more or said metal catalyst at 200-250 degrees C. 

[Claim 26] The emission-gas-purification catalyst to which a multiple oxide comes to support a metal 
catalyst, and the rate of NOx purification is characterized [ 350 degrees C ] by being 75% or more by 50% 
or more and 500 degrees C at 400 degrees C 40% or more. 

[Claim 27] The emission-gas-purification system characterized by making it purify with the metal catalyst 
supported by said multiple oxide after purifying the exhaust gas which came out of said internal combustion 
engine in the emission-gas-purification system which purifies the exhaust gas of the internal combustion 
engine which operates with the empty fuel consumption of hyperoxia according to a catalyst partly with the 
catalyst which consists of a multiple oxide. 

[Claim 28] Said catalyst is equipped with the catalyst bed which comes to carry out a coat to the shape of a 
honeycomb, and tabular support in the automobile exhaust purification system which purifies the exhaust 
gas of the automobile it runs with the empty fuel consumption of hyperoxia partly according to a catalyst, 
and this catalyst bed is an automobile exhaust purification system characterized by consisting of a metal 
catalyst which reached and was supported [ at either of 24 ] by the multiple oxide of a publication either 
[ the multiple oxide of a publication or claims 14-23, and ] 25 and 26 claim 1-13. 

[Claim 29] The automobile exhaust purification system according to claim 28 characterized by installing 
said catalyst in a serial or two or more exhaust pipes which were made to shunt in said exhaust gas, 
respectively. 

[Claim 30] The automobile exhaust purification system according to claim 28 or 29 characterized by adding 
a hydrocarbon and at least one oxygenated compound of alcohol in said exhaust gas, and making said 
catalyst bed contact. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the catalyst which carries out reduction removal of the 
nitrogen oxides in exhaust gas in the ambient atmosphere in which superfluous oxygen exists by using as a 
reducing agent the hydrocarbons which remained in the hydrocarbon which carried out little addition, or 
exhaust gas, and its purification system. 
[0002] 

[Description of the Prior Art] It has been necessary to carry out lean combustion of the fuel in recent years 
with low-fuel-consumption-izing advanced in the automobile, the combustion facility, etc., and reduction- 
izing of discharge carbon dioxide gas. For this reason, it became difficult [ especially the emission gas 
purification from an automobile ] to use the conventional three way component catalyst. 
[0003] In order to carry out reduction removal of the nitrogen oxides in the exhaust gas of such hyperoxia, it 
is reported much that the zeolite catalyst which carried out the ion exchange of the transition metals in 
recent years is effective. However, a zeolite has a problem in thermal resistance, and if it is exposed to the 
temperature of 600 degrees C or more when the most, the activity will fall remarkably, then, a silica-alumina 
ratio — a silica — a large number [ without losing low-temperature activity by adding making it rich, alkaline 
earth metal, or rare earth elements / report that the thermal resistance of a zeolite is improvable ]. For 
example, a silica-alumina mole ratio is made JP ,4-21 9146, A 15 or more, and the catalyst which adds Ba and 
Sr, has thermal resistance and is excellent in low-temperature activity is offered. 

[0004] although reaction temperature is high on the other hand when an oxide is generally used although 
many catalysts which were excellent in thermal resistance using oxides, such as an alumina, are also 
reported, and activity is low again — a various metal adding — low-temperature quantity — the activity 
catalyst is offered. It is shown that metal aluminates like cobalt aluminates are effective in JP,4-358525,A. 
Moreover, JP,4-284824,A adds Pt and Sr and offers the catalyst with activity at 300-500 degrees C. 
Moreover, the catalyst which added alkaline earth metal and Ag to the alumina is reported to JP,4- 
354536,A. 

[0005] Moreover, it becomes JP,5-261287,A from Ba, La, and Pt, and JP,5-133260,A is further provided 
with the catalyst and system which can obtain the high rate of purification by fluctuating an oxygen density 
compulsorily to the rich and Lean side using the effectiveness which carries out occlusion of the NO. 
[0006] 

[Problem(s) to be Solved by the Invention] In the above-mentioned conventional technique, the zeolitic 
catalyst has left the problem to thermal resistance, and if it is exposed at the temperature of 800 degrees C or 
more for a long time also about what added alkaline earth metal, degradation of activity will be accepted. 
Moreover, although the catalyst which made the alumina the subject is excellent in thermal resistance, 
activity is about 50% at 400-500 degrees C low, and the reaction temperature region also has the problem of 
being narrow. Moreover, when using the effectiveness which it is ineffective from Ba, La, and Pt, and 
carries out occlusion of the NO, there is a problem that an oxygen density must be compulsorily fluctuated 
to the rich and Lean side. 

[0007] Especially the purpose of this invention is to offer the emission-gas-purification catalyst which is 
excellent in thermal resistance in order to remove nitrogen oxides in the exhaust gas of hyperoxia, and has 
low-temperature activity, and its purification system. Even if other purposes of this invention do not use the 
system which fluctuates an oxygen density compulsorily to the rich and Lean side, they are to offer the 
catalyst which has a high rate of NO purification by the easy system, and its system. 
[0008] 
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[Means for Solving the Problem] The emission-gas-purification catalysts of this invention are a 
hydrocarbon, oxygen, and an emission-gas-purification catalyst used for the system which performs 
emission gas purification by contacting the exhaust gas containing NOx to an oxide catalyst, and are 
characterized by an oxide having an acid site and a base point. And the acid site and the base point adjoin in 
an oxide catalyst. Moreover, this emission-gas-purification catalyst is NH3. When the desorption 
temperature of NH3 is measured by temperature programmed desorption, The desorption of NH3 arises at 
the temperature of 250 degrees C or less, and an acid-strength ratio (area on the strength which is 250-350 
degrees C), i.e., (area on the strength which is 150-250 degrees C),/, is 1 .0 or more preferably 0.35 or more. 
C02 When the desorption temperature of C02 is measured by temperature programmed desorption, the 
desorption of C02 arises at 200-400 degrees C, and 0.4 or more are basic strength ratio, i.e., (area on the 
strength which is 300-500 degrees C),/(area on the strength which is 600-800 degrees C) preferably 0.2 or 
more. The emission-gas-purification catalyst of the various presentations by this invention is listed to below. 

[0009] the emission-gas-purification catalyst of this invention — the inside of the oxide of aluminum, and 
each oxide of Zr, Mg, Zn, and calcium - at least — or [ kind ] - from — it is characterized by being the 
becoming multiple oxide. And it is desirable, inside it is each oxide of Zr, Mg, Zn, and calcium to the oxide 
of aluminum that a kind makes 20-60-mol % contain especially 10-80-mol % and 20-70 mol [ of twists ]% 
at least. Moreover, in a catalyst, aluminum element and the element of Zr, Mg, Zn, and calcium have joined 
together through oxygen. 

[0010] The emission-gas-purification catalyst of this invention has the good thing which consists of a kind at 
least among Ag and Co(es) which the above-mentioned multiple oxide was made to support, and is made to 
contain two to 8% of the weight to a multiple oxide. Moreover, for the particle of Ag, a path is 10-20nm and 
Ag particle is 0.3. What has particle size distribution with the following standard deviation is desirable. 
[001 1] Inside [ it is each oxide of Sn, W, and Cu ] infiltrates a kind into a multiple oxide at least, and the 
emission-gas-purification catalyst of this invention is added. 1 .0-20-mol% of a kind of addition of each 
oxide of Sn, W, and Cu at least is desirable to a multiple oxide. 

[0012] The emission-gas-purification catalyst of this invention infiltrates alkali metal, and is added. And 
each oxide of Li, Na, and K of alkali metal is a kind at least, and the addition is good to consider as 1.0-8- 
mol % to a multiple oxide. 

[0013] Moreover, the emission-gas-purification catalyst of this invention infiltrates the oxide of Mn, and is 
added. 20-80-mol% of the addition of Mn is desirable to a multiple oxide. And added Mn forms an oxide or 
a multiple oxide by tetravalence. 

[0014] Furthermore, the emission-gas-purification catalyst of this invention infiltrates the oxide of rare earth 
elements, and is added. 1 .0-5-mol % has the desirable addition of the oxide of rare earth to a multiple oxide. 
[0015] The emission-gas-purification catalyst of this invention infiltrates a kind into a multiple oxide at least 
among Sn, W, and Cu, and is added. As for the addition of each oxide of Sn, W, and Cu, it is desirable that 
it is 1 .0-20-mol % to a multiple oxide. 

[0016] The emission-gas-purification catalyst of this invention infiltrates the oxide of alkali metal, and is 
added. The oxide of Li, Na, and K of the oxide of alkali metal is a kind at least, and, as for the addition, it is 
desirable that it is 1 .0-8-mol % to a multiple oxide. 

[0017] Moreover, the emission-gas-purification catalyst of this invention infiltrates the oxide of Mn, and is 
added. As for the addition of the oxide of Mn, it is desirable that it is 20-80-mol % to a multiple oxide. 
Added Mn is tetravalence and forms an oxide or a multiple oxide. 

[001 8] Furthermore, the emission-gas-purification catalyst of this invention infiltrates the oxide of rare earth 
elements, and is added. The oxide of rare earth is a kind of each oxide of Ce, Nd, and La at least, and, as for 
the addition, it is desirable that it is 1 .0-5-mol % to a multiple oxide. 

[0019] The emission-gas-purification catalyst of this invention has especially the desirable multiple oxide 
that consists of an alumina and a zirconia. The alumina-zirconium multiple oxide emission-gas-purification 
catalyst of this invention is tetragonal Zr02, when an X diffraction is measured. A peak appears, and if 
aluminum27-NMR is measured, the sharp peak of aluminum of 6 coordination and 4 coordination will 
appear. 

[0020] The emission-gas-purification catalyst of this invention is good to contain in the multiple oxide of 
each oxide of Ce, Sm, .and calcium which especially consists of an alumina and a zirconia, and for a kind of 
content of each oxide of Ce, Sm, and calcium to carry out to 1.0-2-mol% of the total quantity of an alumina 
and a zirconia including a kind, at least. 

[0021] The emission-gas-purification catalyst of this invention is characterized by consisting of a kind at 
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least among Pt(s), Rh(s), Ir(s), and Pd which the above-mentioned multiple oxide was made to support. A 
kind at least is good to make it contain one to 5% of the weight to a multiple oxide of Pt, Rh, Ir, and the Pd. 
It is desirable that Rh contains [ a kind of Pt, Ir, and Pd ] two to 5 times. Moreover, for the particle diameter 
of Pt, Rh, Ir, and Pd, Pt, Rh, Ir, and Pd particle are 0.3 at 2-10nm. It is desirable to have particle size 
distribution with the following standard deviation. In addition, about this particle diameter and the standard 
deviation of particle size distribution, it is the same as that of the above-mentioned. 
[0022] Moreover, the emission-gas-purification system of this invention carries out the coat of one 
emission-gas-purification catalyst of the above 7-15 to honeycomb-like support, constitutes it, and is 
characterized by using for the emission gas purification of the automobile it runs with the empty fuel 
consumption of hyperoxia partly. And when using two or more this kind of catalyst beds, it is good a serial 
or to shunt and to install exhaust gas in two or more exhaust pipes from an engine, respectively. 
[0023] Moreover, another emission-gas-purification system of this invention is what equipped the 
honeycomb or the tabular carrier surface with the catalyst bed for the emission-gas-purification catalyst of 
one of the above, and is characterized by contacting the exhaust gas which added a kind at least among 
oxygenated compounds, such as a hydrocarbon and alcohol, to a catalyst bed, and purifying it. 
[0024] Each emission-gas-purification catalyst of this invention is used for the system which performs 
emission gas purification by contacting the exhaust gas containing a hydrocarbon, oxygen, and NOx to an 
oxide catalyst. The emission gas purification containing a hydrocarbon, oxygen, and NOx is attained by 
improving the selectivity of the reaction of NOx and a hydrocarbon among the reactions of NOx, the 
reaction of a hydrocarbon, oxygen, and a hydrocarbon. The oxide whose emission-gas-purification catalyst 
of this invention is a catalyst has the acid site and the base point. The electron configuration of NO has the 
description of having one electron in an antibonding orbital. Therefore, the base point is more advantageous 
to activation of NO than an acid site rather. Moreover, since it activates by the acid site, a hydrocarbon 
needs an acid site and a base point for a catalyst. The acid site and base point in this invention adjoin 
mutually, as shown in drawing 1 . An acid site is in the location where a metallic element makes the grid of 
a crystalline, and a base point is formed when an oxygen atom exists in the interior of the lattice point. And 
since it activates after the hydrocarbon has adjoined NO, when these adjoin mutually, intermediate field can 
be formed easily and the reaction selectivity of NO and a hydrocarbon can be improved. 
[0025] moreover - as NOx - other NO(s)2 of NO etc. -- it is. N02 etc. ~ ******** - s i nC e reaction 
selectivity with a hydrocarbon is high compared with NO, N02 grade is easily removable. Therefore, the 
rate of NOx purification becomes high as a result by activating NO and raising the reaction selectivity of 
NO and a hydrocarbon. Thus, since catalytic reaction is purifying NOx unlike absorption, it is not necessary 
to expose to reducing atmosphere intentionally. 

[0026] Moreover, since the adsorption Lord will not be desorbed from a catalyst front face if too strong, if 
the active spot is not reproduced and the reinforcement of the acid site of a catalyst and a base point is too 
weak, it cannot activate the adsorption Lord. Therefore, the reinforcement of a suitable acid-base point is 
required. As for the emission-gas-purification catalyst of this invention, the reinforcement of an acid site has 
the acid strength which is extent which the desorption of NH3 produces at the temperature of 250 degrees C 
or less when the desorption temperature of NH3 is measured by NH3 temperature programmed desorption, 
and basic strength has the reinforcement which is extent which the desorption of C02 produces at 200-400 
degrees C, when the desorption temperature of C02 is measured by C02 temperature programmed 
desorption. 

[0027] An oxide is an oxide of aluminum oxide and each oxide of Zr, Mg, Zn, and calcium which consists 
of a kind at least, and the emission-gas-purification catalyst of this invention can obtain the oxide which has 
an acid site and a base point by combining these and making a multiple oxide form. Creation of a catalyst 
can use the sol gel process created using a solution reaction. Since this technique can compound-ize an 
oxide in a solution using a chemical reaction, it can compound easily the catalyst which the acid site and the 
base point adjoined. Moreover, an acid site and a base point can be made to adjoin, when a kind of each 
oxide of aluminum, and Zr, Mg, Zn and calcium or two sorts or more of elements join together through 
oxygen. Furthermore, to the oxide of aluminum, if the addition more than a kind of each oxide of Zr, Mg, 
Zn, and calcium is 20-80-mol %, the reinforcement of an acid-base point will be in a suitable condition, and 
its amount of the will also increase. In presentation ratios other than this, the part which cannot carry out 
[ **** ]-izing but exists as a simple substance increases, and the engine performance of emission gas 
purification cannot be obtained as a result. 

[0028] The emission-gas-purification catalyst of this invention can carry out [ low temperature ]-izing of the 
reaction temperature by making a multiple oxide support a kind at least among a kind, or Pt, Rh, Ir and Pd 
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among Ag and Co. Moreover, reaction selectivity of a hydrocarbon and NOx can be made high by making 
Rh indispensable, since Rh is the most effective in a reaction with NOx when adding a kind at least among 
Pt, Rh, Ir, and Pd, adding a kind at least among Pt, Ir, and Pd to this, and adding Pt, Ir, and Pd two to 5 times 
to Rh. To a multiple oxide, the addition of Ag and Co is 2 - 8 % of the weight, and the addition of Pt, Rh, Ir, 
and Pd makes it 1 - 5 % of the weight to a multiple oxide. 

[0029] If the reaction temperature of a catalyst has the high addition of Ag and Co at less than 2 % of the 
weight and the addition exceeds 8%, the reaction selectivity of a hydrocarbon and NOx will become low. 
Moreover, at less than 1 % of the weight, reaction temperature becomes [ the addition of Pt, Rh, Ir, and Pd ] 
high, and if the addition of Pt, Rh, Ir, and Pd exceeds 5 % of the weight, the reaction selectivity of a 
hydrocarbon and NOx will become low. 

[0030] Moreover, the particle diameter of Ag is 10-20nm, and the particle diameter of Pt, Rh, Ir, and Pd is 
2-10nm. If reaction temperature becomes [ the particle diameter of Ag ] high by less than lOnm and the 
particle diameter of Ag exceeds 20nm, the reaction selectivity of a hydrocarbon and NOx will become low. 
By less than 2nm, reaction temperature becomes [ the particle diameter of Pt, Rh, Ir, and Pd ] high, and if 
the particle diameter of Pt, Rh, Ir, and Pd exceeds lOnm, the reaction selectivity of a hydrocarbon and NOx 
will become low. 

[003 1] Ag, Pt, Rh, Ir, and Pd particle are 0.3. It is desirable to have particle size distribution with the 
following standard deviation, and it is 0.3. When it has particle size distribution with the above standard 
deviation, the reaction selectivity of a hydrocarbon and NOx becomes low. 

[0032] The emission-gas-purification catalyst of this invention can extend an effective reaction temperature 
region by adding a kind at least among each oxide of Sn, W, and Cu for Ag, the emission-gas-purification 
catalyst which comes to add any one sort at least among Co(es), or the catalyst which comes to add any one 
sort at least among Pt, Rh, Ir, and Pd. By adding Sn, W, and Cu, the combustion reaction of the hydrocarbon 
to temperature becomes loose, and the reduction reaction of NOx arises as a result in a large temperature 
region. Moreover, since the reaction selectivity of a hydrocarbon and NOx becomes low and it is ineffective 
less than [ 1 mol % ] if the addition of Sn, W, and Cu exceeds 20-mol %, it may be 1 .0-20-mol % to a 
multiple oxide catalyst. 

[0033] By adding alkali metal (Li, Na, K) for Ag, the emission-gas-purification catalyst which comes to add 
a kind at least among Co(es), or the catalyst which comes to add a kind at least among Pt, Rh, Ir, and Pd, the 
emission-gas-purification catalyst of this invention can adjust the reinforcement and the amount of an acid- 
base point, and can make reaction selectivity of a hydrocarbon and NOx high. If eight-mol % is exceeded, 
the reaction selectivity of a hydrocarbon and NOx becomes low, and since the addition of alkali metal is 
ineffective, it will be made into 1 .0-8-mol % to an oxide catalyst at less than 1 .0%. 

[0034] Moreover, by adding the oxide of Mn for Ag, the emission-gas-purification catalyst which comes to 
add a kind at least among Co(es), or the catalyst which comes to add a kind at least among Pt, Rh, Ir, and 
Pd, the emission-gas-purification catalyst of this invention can consider an NOx adsorption effect, and can 
make the rate of NOx purification high. If an NOx adsorption effect has the small addition of Mn oxide to a 
multiple oxide less than [ 20 mol % ] and 80-mol % is exceeded, the reaction selectivity of a hydrocarbon 
and NOx will become low. Moreover, when added Mn makes an oxide or a multiple oxide form by 
tetravalence, an NOx adsorption effect can be considered and the rate of NOx purification can be made high. 
This is because the adsorption property of NOx changes with the structures of Mn. The amount of 
adsorption of NO is NO although it is usually few N02 If it is made to change to a form, the amount of 
adsorption will increase remarkably. Mn02 whose valence of Mn is 4 It excels in the oxidation property of 
NO and is N02 easily. It is generable. However, Mn02 Since it is activity, if there are too many additions 
also about combustion of a hydrocarbon, the reaction selectivity of NOx and a hydrocarbon will worsen. 
Therefore, it is desirable that Mn which the addition of Mn added at 20-80-mol % to the oxide catalyst 
makes an oxide or a multiple oxide form by tetravalence. 

[0035] Furthermore, the emission-gas-purification catalyst of this invention can improve the thermal 
resistance of a catalyst by adding the oxide of rare earth (Ce, Nd, La) for Ag, the emission-gas-purification 
catalyst which comes to add a kind at least among Co(es), or the catalyst which comes to add a kind at least 
among Pt, Rh, Ir, and Pd. If the addition of rare earth exceeds five-mol % to an oxide catalyst, the reaction 
selectivity of a hydrocarbon and NOx will become low, and it is 1 .0. Since it is ineffective at under mol %, 
the addition of rare earth may be 1 .0-5-mol % to a multiple oxide. 

[0036] Ce, Sm, or calcium added to the multiple oxide of an alumina and a zirconia tends to react with a 
zirconia, and it is effective in accommodation of the acid-base reinforcement by it, and the addition is used 
as an oxide from the point of acid-base reinforcement, and is suitable to a multiple oxide. [ 1-2 mol% of] 
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[0037] The emission-gas-purification system of this invention can be used for the emission-gas-purification 
system of the automobile which has the system it runs with the empty fuel consumption of hyperoxia at least 
by the part. 

[0038] the emission-gas-purification catalyst which comes to add a kind at least among Pt, Rh, Ir, and Pd — 
honeycomb-like support — a coat, when using an emission-gas-purification catalyst In order to make space 
velocity of exhaust gas small and to make the rate of purification high, the volume of a honeycomb mold 
catalyst is set to 1 .3-4.01., the exhaust pipe of exhaust gas has separated or more into at least two from the 
catalyst bed behind, an exhaust pipe separates or more into at least two, and a catalyst bed is installed in 
each. Moreover, since this catalyst has low reaction temperature, installing in the under floor of an 
automobile is desirable. 

[0039] Since the reducing agent of NOx can use alcohol and CO in addition to a hydrocarbon, the emission- 
gas-purification system of this invention can be used for a hydrocarbon, alcohol, and the system that a kind 
is added [ system ] in exhaust gas at least among COs, and contacts exhaust gas for this catalyst using the 
catalyst which comes to carry out the coat of the emission-gas-purification catalyst to a honeycomb or 
tabular support. 
[0040] 

[Embodiment of the Invention] 

(Example 1) Added aluminum isopropoxide (AlOOH) to 80-degree C hot water, and added zirconium 
nitrate to this, and agitate for several hours, it was made to react at 80 degrees C, and gel was produced. 
After drying the obtained gel, it heat-treated at 700 degrees C for 5 hours, and the alumina-zirconia catalyst 
was acquired. The presentation of an alumina-zirconia catalyst produced what made the mole fraction of the 
zirconia to an alumina 0, 5, 1 0, 20, and 50 or 80, 1 00%. 

[0041] The result of having measured .respectively the acid strength and basic strength of the alumina- 
zirconia catalyst produced to drawing 2 and drawing 3 by NH3 temperature programmed desorption and 
C02 temperature programmed desorption (TPD) was shown. Measurement of NH3 temperature 
programmed desorption and C02 temperature programmed desorption was performed as follows. It is 0.5g 
of catalysts to the coil center section made from a quartz. It is filled up, after pretreating in 500-degree- 
Chelium air current for 2 hours, it cools, and it was made to adsorb until NH3 or C02 gas was saturated 
with 150 degrees C. It was made to **** with the programming rate of 10 degrees C / min in helium gas 
100 ml/min after that, and desorption temperature was measured for desorption gas using the thermal 
conductivity detector for gas chromatographs. Table 1 shows an acid-strength ratio and a basic strength 
ratio. 
[0042] 
[Table 1] 
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[0043] Also in presentation [ which ], as for an alumina-zirconia catalyst, the desorption of NH3 and C02 is 
observed. Therefore, it turns out that the alumina-zirconia catalyst has the acid site and the base point. 
Moreover, it is NH3 by adding a zirconia to an alumina. And C02 It turns out that desorption temperature 
becomes low. That is, it sets to the multiple oxide which consists of 20-mol % of a zirconia to an alumina 
and this alumina, and is NH3. It sets to the multiple oxide which consists of a zirconia which gets down by 
the low temperature side whose peak value of a desorption temperature field is 180-250 degrees C ( drawing 
2 ), and hits an alumina and 50-mol% of this alumina, and is C02. The desorption temperature field is also 
depended on the 620-500-degree C low temperature side (refer to drawing 3 ). Since the fall of desorption 
temperature corresponds to the fall of the reinforcement of an acid and a base, by adding a zirconia to about 
50 mol % shows that the reinforcement of an acid and a base falls. Drawing 4 is Zr02. It is the diagram 
showing the relation between an amount, an acid-strength ratio, and a basic strength ratio, it is shown in 
drawing -- as - 20aluminum3 principal component - receiving - a basic strength ratio - 0.2 if it is above - 
- an acid-strength ratio — 1.0 or more — it is — Zr02 a principal component — receiving — a basic strength 
ratio - 0.2 or more - an acid-strength ratio - 0.35 the above or an acid-strength ratio - 0.9 or more are the 
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basic strength ratio or more by 1 .0. 

[0044] The result of NO reduction activity trial of each catalyst was shown in drawing 5 . In addition, the 
experiment set space velocity (SV) to 20000 using the reactant gas (A) of the presentation shown below, and 
measured NO invert ratio to reaction temperature. 
[0045] Reactant gas (A) 

NO=1000ppm O2=10%C3H6=1000ppm carrier gas: -- the reference to N2 drawing 5 sake - an alumina and 
each zirconia — the result about independent was also shown. As drawing 5 shows, by adding a zirconia to 
an alumina shows that a reaction temperature region low-temperature-izes at 550-610 degrees C, and NO 
invert ratio also improves to 40 to 70% further. However, in a zirconia independent, only about 35% of rate 
of purification can be obtained. 

[0046] Furthermore, NH3 of drawing 2 and drawing 3 Temperature programmed desorption and C02 The 
acid-strength ratio and the basic strength ratio were defined as follows using the result measured by 
temperature programmed desorption. 

[0047] Acid-strength ratio =(area of 150-250 degrees C on the strength)/(an area of 250-350 degrees C on 
the strength) 

Basic strength ratio =(area of 300-500 degrees C on the strength)/(an area of 600-800 degrees C on the 
strength) 

Thus, the acid for which it asked, and the basic strength ratio were shown in Table 1 . When the relation of 
these values and rates of purification of a catalyst is seen, it turns out that it has such a high rate of 
purification that an acid and a basic strength ratio are large. 

[0048] Table 2 asks for the point that the rate of NO purification is the highest than drawing 5 , and its 
reaction temperature. It is Zr02 to aluminum 203. By making an amount into 5-80-mol %, 60% or more of 
rate of purification is obtained, and 65% or more of rate of purification is especially obtained at 7-70-mol %. 
For the rate of purification, the reaction temperature in a peak is Zr02. It becomes so low that an amount 
increases, and by 40-mol %, it becomes 530 degrees C at 535-degree-C and 60-mol %, and becomes 525 
degrees C at 80-mol %. 

[0049] As mentioned above, 65% or more of high rate of purification was able to be obtained especially at 
low temperature 590 degrees C or less by using a catalyst with the weak acid site and base point of 
reinforcement like an alumina-zirconia catalyst. 
[0050] 
[Table 2] 
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[0051] The result of having measured the X diffraction and 27 aluminum-NMR (nuclear magnetic 
resonance) of an alumina-zirconia catalyst which were produced by this example is shown in drawing 6 and 
drawing 7 . According to the X diffraction shown in drawing 6 , it is thought with the broadcloth peak 
considered to originate in an alumina-zirconia multiple oxide being observed that it is amorphous. 
Moreover, unlike the alumina independent case, the peak with a sharp alumina-zirconia was observed in 27 
aluminum-NMR shown in drawing 7 . The result of such NMR shows that change has arisen in the coupling 
case of aluminum circumference, namely, the thing for which a zirconia is added to an alumina — Zr-O- 
aluminum - what association has produced is presumed. Moreover, the tetragonal zirconia was observed 
when this catalyst was processed at 800 degrees C. In order to obtain a tetragonal zirconia at the temperature 
of about 800 degrees C, addition of Ce, Y, calcium, etc. is required and it does not usually generate in 
addition of aluminum. The catalyst of this invention was able to obtain the alumina-zirconia multiple oxide 
which cannot usually be obtained by using a sol gel process. Therefore, the structure of an alumina-zirconia 
catalyst has become like drawing 1 , and it has the structure which the acid site and the base point adjoined. 
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Moreover, it is the same even when it has the condition of having adjoined by the particle of an alumina and 
a zirconia distributing to homogeneity, and a mutual particles contacting, and contacting on a particle front 
face, even if association like Zr-O-aluminum does not generate. Thus, the catalyst which has a high rate of 
purification at the low temperature shown in the example 1 has characteristic structure, and it turned out that 
it is obtained when the structure compound-izes the oxide which has acidity, and the oxide which has 
basicity. 

[0052] (Example 2) The activity trial same about components other than an alumina-zirconia as an example 
1 was performed. In addition, the catalyst produced the presentation ratio as 1 : 1 by the mole ratio combining 
the oxide of Mg, Ti, Si, calcium, aluminum, Zr, Zn, and each Sr. The activity test result of each catalyst was 
shown in drawing 7 and drawing 8 . As shown in drawing 8 , it was aluminum203 -ZnO and aluminum203- 
CaO and aluminum203-MgO which showed 45 - 80% of high rate of NO purification, and 420-500-degree 
C low temperature-ization as a result. When NH3 and C02 temperature programmed desorption was 
measured and seen about these catalysts, it turned out that an acid-base point which was observed in the 
example 1 that reinforcement is comparatively weak exists. On the other hand, when aluminum203-Ti02, 
aluminum203-SrO, and the Si02-Zr02 grade which are shown in a catalyst with the low rate of NO 
purification, i.e., drawing 9 , except aluminum203-ZnO and aluminum203-CaO and aluminum203-MgO 
measured NH3 and C02 temperature programmed desorption, only as for the acid site, only the base point 
existed, or the result that the reinforcement of an acid-base point was strong was obtained. The result of 
having asked for the acid and the basic strength ratio like [ catalyst / each ] the example 1 is shown in Table 
3. 

[0053] 
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[0054] Table 3 is shown from the result of an activity trial in distinction from the rate catalyst of high 
purification, and the rate catalyst of low purification. Rate catalyst of high purification, i.e., aluminum203- 
ZnO, and aluminum203-CaO and aluminum203-MgO are, or more [ an acid-strength ratio is 0.35 or more ] 
1 .0, and a basic strength ratio is 0.2. It was above. On the other hand, as for the rate catalyst of low 
purification, it turns out that it does not have a value with whether small they are an acid and a basic strength 
gap and big both. aluminum203-SrO, MgO-CaO, and Si02-Zr02 Although the acid-strength ratio was 1.0 
or more, the basic strength ratio was smaller than 0.2 or less. Moreover, for aluminum203-Ti02 and 
aluminum203-Si02, although a basic strength ratio is 0.2 or more, an acid-strength ratio is 0.1 . It was the 
following. Thus, it has an acid site and a base point like aluminum203-ZnO and aluminum203-CaO and 
aluminum203-MgO also with catalysts other than an alumina-zirconia, each reinforcement is weak, and, for 
an acid-strength ratio, a basic strength ratio is 0.2 or more in 0.35. For 1 .0 or more and the former, 0.35 or 
more and the latter are [ the former ] 0.4 preferably above. When it was above, it turned out that it is 
effective as an NOx reduction catalyst. 

[0055] Table 4 shows the rate of NO purification and reaction temperature when the rate of NO purification 
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is the highest. The rate of NO purification of this invention was 47% or more, and the reaction temperature 
was a low thing 500 degrees C or less. 
[0056] 
[Table 4] 
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[0057] (Example 3) The Ag addition alumina-zirconia catalyst which infiltrated Ag into the alumina- 
zirconia catalyst (mole ratio 1:1) produced in the example 1, and made the alumina-zirconia multiple oxide 
support Ag was prepared, in addition, the addition of Ag - an alumina-zirconia catalyst ~ receiving 0.5, 
1 .0, 2.0, 5.0, and 8. - 0 and 1 0 The thing of weight % was produced, 

[0058] Drawing 10 is a line which shows the result of NO reduction activity trial of each catalyst. A test 
method is reactant gas (A) of the presentation shown below, and SV was performed by 20000. 
[0059] Reaction temperature low-temperature-ized by adding Ag two to 10% of the weight. The result of the 
catalyst which added Ag was also shown in the alumina at drawing 10 for reference. When the alumina was 
compared with the alumina-zirconia, even when Ag is added, the difference is observed by reaction 
temperature, and it turned out that the acid-base property (structure where the reinforcement of acid-base is 
suitable and an acid site and a base point adjoin) of an alumina-zirconia catalyst is effective in the reduction 
reaction of NO. The rate of NO purification was done and 340-520-degree C low temperature-ization was 
able to do reaction temperature 45 to 70%. Moreover, in order to investigate the thermal resistance of an Ag 
addition alumina-zirconia catalyst, the activity trial was performed about what processed 850 degrees C of 
Ag addition alumina-zirconia catalysts for 50 hours. As shown in drawing 1 1 , the decline in the rate of 
purification was not seen for the Ag addition alumina-zirconia catalyst after 850 degrees C and 50-hour 
processing, but it turned out that the Ag addition alumina-zirconia catalyst is excellent in thermal resistance. 
[0060] Similarly Table 5 shows gas inlet temperature and the rate of NO purification about the amount of 
Ag. Reaction temperature becomes low as the amount of Ag increases, and it is 0.5%. A fall with a reaction 
temperature of about 18 degrees C [ per % ] or more is obtained from 510 degrees C. Reaction temperature 
(degree C) becomes below the value calculated with the amount +517 of -18.3xAg. 50% or more of rate of 
NO purification is obtained at 370-500 degrees C. 
[0061] 
[Table 5] 
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[0062] Next, the activity trial of the catalyst to which water was added 1 0% to reactant gas (A), and the 
zirconia addition of an Ag addition alumina-zirconia was changed was performed, and the effect of water 
was investigated. The percentage reduction of the rate of NO purification when adding water to drawing 12 
is shown. This percentage reduction shows the average in 400-600 degrees C of reactant gas inlet 
temperatures. 2%Ag/which added the zirconia to Ag/aluminum 203 2%, and increased the rate of the 
zirconia in an alumina-zirconia multiple oxide with 10 and 20 or 50-mol % like illustration (aluminum203- 
10 mol %Zr02), With each catalyst of 2%Ag/(aluminum2O3-20 mol %Zr02) and 2%Ag/(aluminum2O3-50 
mol %Zr02), by adding a zirconia showed that a water resisting property improved. 

[0063] Although the hydrocarbon was used for the reducing agent and the catalyst engine performance had 
been evaluated until now, the catalyst property at the time of using other reducing agents was evaluated. The 
used reducing agent used ethanol on behalf of the oxygenated compound. In addition, measurement was 
performed instead of C3H6 in reactant gas (A) using 2%Ag / (aluminum2O3-50 mol %Zr02) catalyst by 
carrying out isoconcentration addition of the ethanol with C3H6. Consequently, 75% of rate of NO 
purification was obtained at 300 degrees C. 

[0064] Moreover, the same engine performance as a place in which the experiment with the same said of Co 
addition was conducted was obtained. Thus, by adding Ag and Co, even if it used reducing agents other than 
a hydrocarbon, NO was removable. 

[0065] Since an Ag addition alumina-zirconia catalyst does not have a function as a three way component 
catalyst, the three way component catalyst which consists of Pt and Rh must be installed after an Ag 
addition alumina-zirconia catalyst. Then, the laminating of the three way component catalyst which consists 
of an Ag addition alumina-zirconia catalyst, Pt, and Rh is carried out, and it is 20min about the gas of 
SUTOIKJ (0.5% of oxygen densities), and Lean's (10% of oxygen densities) gas. It introduced into the 
catalyst bed by turns in the cycle, and the activity trial was performed. In addition, SUTOIKIGASU was 
performed by SV60000 using reactant gas (C) using the reactant gas (B) with which lean gas showed the 
presentation of each reactant gas below. 

[0066] (Example 4) Pt and Rh were infiltrated into the alumina-zirconia catalyst (mole ratio 1:1) produced 
in the example 1, and the noble-metals addition alumina-zirconia catalyst which added Pt and Rh to the 
alumina-zirconia multiple oxide was prepared, in addition, the addition of noble metals — an alumina- 
zirconia catalyst - receiving - 0.5, 1.0, 2.0, and 5. - 0 and 8.0 The thing of weight % was produced. 
[0067] It is the diagram having shown the result of NO reduction activity trial of each catalyst in drawing 
13 . The trial performed SV as 60000 using reactant gas (B). 
[0068] Reactant gas (B) 

NO=600ppm O2=10%C3H6=600ppm CO2=10%CO=200ppm By making this multiple oxide support noble 
metals two to 8% of the weight H20= 10%, reaction peak temperature low-temperature-ized with 220-250 
degrees C. Since the exhaust gas temperature of an automobile is 200-450 degrees C, it can be said that the 
catalyst which added noble metals is effective as a catalyst for automobiles. Similarly Table 6 shows gas 
inlet temperature and the rate of NO purification. The thing beyond the value asked for the peak value (%) 
of the rate of NO purification by reaction temperature (degree-C) x(-1.47)+375 is obtained. 
[0069] 
[Table 6] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 4/17/2006 



JP,09-024274,A [DETAILED DESCRIPTION] 



Page 10 of 13 







NO»4b* {%) 


Al 2 0 3 -Zr 0 2 -0.5%P fRh 


2 4 5 


3 0 


-1.0%P fRh 


24 3 


4 5 


-2.0%P t -R h 


2 4 0 


7 2 


-5.0%P t-Rh 


2 3 0 


7 2 


-8.0%P t -R h 


2 2 0 


5 2 


A 1 2 O 3 -2.0%P t -R h 


2 4 0 


5 2 



[0070] The result of the catalyst which added noble metals is also shown in an alumina at drawing 13 for 
reference. If an alumina is compared with an alumina-zirconia, even when noble metals are added, the 
difference is observed by reaction temperature, and it can be said that the acid-base property of an alumina- 
zirconia catalyst is effective in the reduction reaction of NO. However, since reaction temperature is 200- 
300 degrees C, a noble-metals addition alumina-zirconia catalyst must install a catalyst near the exhaust gas 
outlet in an under floor. It is enough if there are 700 degrees C and thermal resistance which is equivalent to 
processing for 50 hours in a noble-metals addition alumina-zirconia catalyst from such conditions. Then, the 
activity trial was performed about what processed a noble-metals addition alumina-zirconia catalyst and 700 
degrees C of Pt-Rh addition alumina catalysts for 50 hours. 

[0071] As the result was shown in drawing 14 , although, as for the Pt-Rh addition alumina catalyst, the rate 
of purification fell about 20%, most decline in the rate of purification was not seen for the noble-metals 
addition alumina-zirconia catalyst after 700 degrees C and 50-hour processing, but it turned out that the 
noble-metals addition alumina-zirconia catalyst is excellent in thermal resistance. Therefore, a catalyst can 
be installed near the exhaust gas outlet in an under floor. Moreover, since a noble-metals addition alumina- 
zirconia catalyst has the function as a three way component catalyst to remove NOx, a hydrocarbon, and 
three kinds of gas constituents of CO to coincidence, it does not need to install the three way component 
catalyst which consists of Pt and Rh after a noble-metals addition alumina-zirconia catalyst. Therefore, the 
amount of a noble-metals addition alumina-zirconia catalyst can be made [ many ]. Then, the amount of a 
noble-metals addition alumina-zirconia catalyst is doubled, and it is 20min about the gas of SUTOIKI (0.5% 
of oxygen densities), and Lean's (10% of oxygen densities) gas. It introduced into the catalyst bed by turns 
in the cycle, and the activity trial was performed. In addition, SUTOIKIGASU was performed by SV60000 
using reactant gas (C) using the reactant gas (B) with which lean gas showed the presentation of each 
reactant gas below. Consequently, an average of 60% of rate of purification was able to be obtained with the 
exhaust gas of a wide range oxygen density. 
[0072] Reactant gas (B) 

NO=600ppm O2=10%C3H6=600ppm CO2=10%CO=200ppm H20= 10% reactant gas (C) 
NO=1000ppm O2=0.5%C3H6=1000ppm CO2=10%CO=5.0% H2 - when the experiment with the same 
said of the alumina-zirconia catalyst which added Pd and Ir instead of Pt was conducted, 0= 10% H 2= 6 
ppm of engine performance in which Ir is equivalent were obtained again, although some rates of 
purification became low compared with Pt in Pd. Thus, NOx was able to be removed, without being 
dependent on an oxygen density as an automobile catalyst by adding noble metals. 
[0073] (Example 5) Sn, W, Cu, alkali metal (Na, Li, K), Mn, and rare earth elements (Ce, Nd, La) were 
infiltrated into the 1 .6%Pt0.6%Rh addition alumina-zirconia catalyst (mole ratio 1:1) produced in the 
example 4, and the catalyst was prepared. In addition, the addition of each additive produced 1.0, 5.0, 10 
and 20, and 50-mol % of a thing to the alumina-zirconia catalyst. The result of NO reduction activity trial of 
each catalyst was shown in drawing 1 5 - drawing 17 . In addition, using reactant gas (B), the experiment set 
SV to 60000 and measured the rate of NO purification to reaction temperature. 

[0074] The result of the catalyst which added Sn, W, Cu, Na, K, and Li 5% to drawing 15 was shown as one 
example. By adding Sn, W, Cu, Na, K, and Li showed that 250-600 degrees C of reaction temperature 
regions became broad, and the rate of purification also became 40% or more. Moreover, 1 - 5% of thing of 
the addition was the most effective than the experiment to which the addition was changed. Addition 50% 
produced decline in an extreme invert ratio. This showed that the limitation of an addition was about 20 mol 
%. 

[0075] drawing 16 - the oxide of Ce, La, and Nd - five-mol % - the added result was shown. While the 
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peak temperature of a reaction low-temperature-ized by adding Ce, La, and Nd, thermal resistance 
improved. Moreover, the 1-5-mol % of thing of the addition was the most effective than the experiment to 
which the addition was changed. 50-mol % ~ addition produced decline in an extreme invert ratio. This 
showed that the limitation of an addition was about 20 mol %. 

[0076] While a reaction temperature region becomes broad by adding Mn, it is 20min about 
SUTOIKIGASU of 0.5% of oxygen densities, and 10% of lean gas. When it introduced into a catalyst bed 
by turns in a cycle, and changing an oxygen density from 0.5 % to 10% so that drawing 17 may see, the 
average of the rate of NO purification improved because a speed of response becomes slow. Moreover, it 
turned out that an addition has the effectiveness to an alumina-zirconia at the 20-80-mol time of %. 
[0077] The result with the same said of the alumina-zirconia catalyst which made Ag support instead of 
above-mentioned Pt-Rh was obtained by the result of a more than in this example. Therefore, it is also 
effective in a noble-metals addition alumina-zirconia catalyst to add Sn, W, Cu, alkali metal (Li, Na, K), 
Mn, and rare earth elements (Ce, Nd, La). Furthermore, although the rate of NO purification was inferior to 
the alumina-zirconia catalyst, the effectiveness of having infiltrated Sn, W, Cu, alkali metal (Li, Na, K), Mn, 
and rare earth elements (Ce, Nd, La) also about each catalyst of aluminum203-ZnO and aluminum203- 
CaO, aluminum203-MgO, Zr02-CaO, and MgO-Zr02 was the same. 

[0078] (Example 6) Added aluminum isopropoxide to 80-degree C hot water, added a cerium nitrate, nitric- 
acid samarium, or a calcium carbonate to this, and added zirconyl further, and agitate for several hours, it 
was made to react at 80 degrees C, and gel was produced. After drying the obtained gel, it heat-treated at 
850 degrees C for 5 hours, and Ce, Sm, and a calcium addition alumina-zirconia catalyst were acquired. Pt 
and Rh are sunk into these, 700 degrees C is heat-treated for 5 hours, and it is 1.6%Pt0.3%Rh/M- 
aluminum203-Zr02. The catalyst was prepared. The result of having set SV to 60000 using reactant gas (B) 
like [ catalyst / each ] the example 4, and having performed the activity trial was shown in drawing 1 8 . 
[0079] Reaction temperature indicated an average of 60% of NO invert ratio to be also each catalyst at 250- 
400 degrees C. Moreover, it is an oxygen density 0.5% When it carried out and the activity trial was 
performed, NO was removable 100% at the temperature of 250 degrees C or more. 0.5% of moreover, 
oxygen densities After examining, when it changed to 10% of oxygen densities and examined, 250-400 
degrees C was able to show an average of 70% of NO invert ratio, and the rate of purification was- able to be 
improved. Thus, by adding, before gelling an additive, the additive was able to be high-distributed on the 
alumina-zirconia and the rate of NO purification high as the result was able to be obtained. Moreover, the 
rate of purification was able to be improved by adding before gelation similarly also about additives, such as 
Sn, W, Cu, and Li. However, since it was easy to react with a zirconia about calcium, Sm, and Ce and 
calcium, Sm, and Ce had moderate basicity fUrther, adjustment of acid-basic strength became more 
effective, especially it was effective. 

[0080] Then, it is 1 .6%Pt0.3%Rh/Ce-aluminum2O3-ZrO2 next. The oxygen density was changed to 0.5 % 
and 10% timely about the catalyst, and 300-degree-C steady reaction was performed. The result was shown 
in drawing 19 . Although such a trial takes into consideration the oxygen density change at the time of actual 
automobile transit, change is hardly looked at after a 60-minute reaction in the time of the Lean stationary 
by the rate of NO purification. Therefore, even if the exhaust gas of a lean burn engine loading vehicle does 
not change a gas presentation intentionally by using this catalyst, it can be said that 60% or more of rate of 
purification is maintainable. 

[0081] (Example 7) 1.6%Pt0.3%Rh/Ce-aluminum2O3-ZrO2 In order to evaluate the thermal resistance of a 
catalyst, the activity trial was performed having used S V as 60000 using reactant gas (B) like [ what / was 
processed at 600,700,850 degrees C for 50 hours ] the example 4. The result was shown in drawing 20 . 
Moreover, the result of 201 .6%Pt0.3%Rh/aluminum3 catalyst processed at 850 degrees C for 50 hours for 
reference and 1.6%Pt0.3%Rh/aluminum2O3-ZrO2 catalyst was also shown. 1.6%Pt0.3%Rh/Ce- 
aluminum203-Zr02 A catalyst does not almost have change in the rate of purification. Moreover, it turns 
out that thermal resistance improves from an alumina by adding a zirconia and adding Ce further. Thus, 
while multiple-oxide-izing, thermal resistance was able to be improved by adding Ce, Sm, and calcium. 
[0082] (Example 8) Drawing 21 is the diagram showing relation with gas inlet temperature in case the rate 
of NO purification shows a peak. The catalyst concerning this invention is the thing of the black dot mark, 
and the rate y of NO purification (%) is 0.09x gas inlet temperature (degree-C) x-0.14. The rate of NO 
purification and reaction temperature beyond the value calculated are obtained. The thing which has a value 
high 10% or more and which is asked especially for the thing about this invention by this straight line is 
obtained. Moreover, aluminum203-Zr02 concerning this invention As for the catalyst which supported Ag, 
the rate of NO purification beyond the value asked for the rate y of NO purification (%) by 0.22 x gas inlet 
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temperature (degree-C) x-3 1 is obtained. Therefore, especially in the catalyst which does not support a 
metal, the rate of NO purification is 36% or more above 400 degrees C, and the rate of NO purification per 
exhaust gas temperature of 1 degree C is 0.09%. Above, about what supported Ag, the rate of NO 
purification is 50% or more at the gas inlet temperature of 370 degrees C or more, and the rate of NO 
purification per exhaust gas temperature of 1 degree C is 0.22%. The above is obtained. 
[0083] The catalyst which consists of a multiple oxide in this example is above A straight line, and the rate 
of NOx purification has at 400 degrees C, and has it 55% or more at 45% or more and 600 degrees C by 500 
degrees C 35% or more. 

[0084] Moreover, the rate of NOx purification is 200-250 degrees C, and it has what supported the metal 
catalyst of Pt-Rh to the multiple oxide 30% or more per 1% of ratios to the multiple oxide of 55% or more 
or said metal catalyst. 

[0085] Furthermore, as shown in B straight line, the rate of NOx purification has at 350 degrees C, and has 
what the metal catalyst of Ag supported to the multiple oxide 75% or more at 50% or more and 500 degrees 
C by 400 degrees C 40% or more. 

[0086] (Example 9) 1.6%Pt0.3%Rh/Ce-aluminum2O3-ZrO2 shown in the example 6 500g of catalysts was 
produced by the particle system 1 0 micrometers or less, alumina sol 300g, ethylene glycol, and water were 
added to this, and the honeycomb coating solution was produced. Next, elliptic-cylinder-like 1.71. made 
from cordierite After dipping the honeycomb in the coating solution and pulling up it, the Ayr blow was 
carried out, excessive liquid was removed, and it dried at 150 degrees C. After repeating this actuation 
several times, it processes for 20 minutes at 500 degrees C, and it is 1 .71. Two honeycombs were produced. 
[0087] Casing of dedication of this catalyst was crowded and it attached in the bottom of the 3000 cc 
automatic car floor of lean burn engine loading. In addition, two catalysts were used, and arrangement of 
these catalysts also considered the arrangement configuration of a catalyst while performing the 
performance evaluation of a catalyst about the case where it has arranged to the serial to an exhaust gas 
style, and the case where it has arranged to juxtaposition as shown in drawing 23 , as shown in drawing 22 . 
After attaching a catalyst in the under floor of an automobile, in order to age a catalyst, it ran at the rate of 
60 km/h with air- fuel ratios 14.3-14.8 for 30 minutes. 

[0088] Next, using the NOx meter of a KEMIRUNESSENSU method connected with sampling tubing 
attached to each inlet port and outlet of a catalyst like illustration at it, the NOx concentration before and 
behind a catalyst bed is measured, and it is an air- fuel ratio 21 .0. It asked for the rate of NOx purification at 
the time of 60 km/h stationary transit. The thermocouple was set to a catalyst inlet port and each outlet with 
it, and the temperature of each location was measured. The result is shown in Table 7. 
[0089] 
[Table 7] 

« 7 





NOxM* (%) 


m n 


& *| 




5 8% 


6 8% 




4 8% 


6 6 % 




5 0% 


6 4% 


^34 £9c una fir 


AD 


2 3 0 "C 


2 3 01D 


tan 


3 1 o x; 


2 7 0TC 



[0090] In the result, when two catalysts are used, the rate of NOx purification is [ the direction arranged to 
juxtaposition ] high rather than arranging to a serial. This is because the difference has arisen to the 
temperature of a catalyst, and when it is a serial, it is because the inlet temperature of a latter catalyst bed 
becomes high and the rate of purification of a latter catalyst becomes low. For example, it of the catalyst bed 
of serial arrangement was 50% after [ of transit ] 10 minutes to the rate of NOx purification of the catalyst 
bed of a parallel arrangement being 64%. Although catalyst bed inlet temperature is the same 230 degrees C 
in the catalyst bed of a parallel arrangement, and the catalyst bed of serial arrangement, catalyst full force 
opening temperature is 270 degrees C in the catalyst bed of a parallel arrangement, and this is lower than 
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310 degrees C of the catalyst bed of serial arrangement. This showed that the juxtaposition was more 
effective as arrangement of a catalyst. By using the catalyst of a multiple oxide layer for an engine side 
especially to serial arrangement of drawing 22 , and using what supported the metal catalyst to the after that 
style side, 350-550 degrees C can be performed by the former, and purification at 200-300 degrees C can be 
efficiently performed by the latter. 

[0091] Moreover, although the honeycomb was coated with the catalyst which production of an alumina- 
zirconia catalyst produced gel using the sol gel process, dried this, and was used as powder, since it is 
producing with the sol gel process, while there is before gelation (i.e., a fluidity), it is also possible to coat a 
direct honeycomb. Furthermore, although alumina sol is used as a binder in the case of honeycomb coating, 
it can rate[ of high purification ]-ize further by using the sol of a multiple oxide like the alumina-zirconia sol 
produced to this binder. Moreover, NOx concentration is also the small engine performance of a catalyst and 
a small comparatively low thing, in the case of the automobile with few the emission-gas-purification 
catalysts of 1000 cc class and the Lean regions which can respond, it is coating a honeycomb with a three 
way component catalyst using the sol of a multiple oxide like an alumina-zirconia sol as a binder, and it can 
offer the catalyst for the automobiles of 25 or more lean burn correspondences with a combustion air-fuel 
ratio, for example. 
[0092] 

[Effect of the Invention] In order to purify the exhaust gas containing a hydrocarbon, oxygen, and NOx 
according to this invention Since the acid site and the base point were constituted from a multiple oxide 
which it adjoins and has, an emission-gas-purification processing catalyst The catalyst which could be 
activated after the hydrocarbon had adjoined NOx, could form intermediate field easily, could improve the 
reaction selectivity of NOx and a hydrocarbon, and could remove nitrogen oxides at low temperature in the 
exhaust gas of hyperoxia by catalytic reaction, and was excellent in thermal resistance can be offered. 
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* NOTICES * 

JPO and NCZPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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iS*Sr?il|SL^^ 2 0 0-4 0 0CfC0 2 OR« 

*£«3iSibHD^> (3 0 0~5 0 0t^)MI 
«) / (600-80 0 ICOSi&KffiS) ^0 . 2 JBUt, 
«ft L< 140. 4£l±t4S. £ILTtc*«BI!Ul*#a 
a^<0S^^^bltt«ES:^tf-& o 
40 [0 0 0 9] *lfeWO^«-^^fbtt«li, A 1 OBIftW 
iZr, Mg, Zn, C a <7)&mt®)<7> o < t 

<> -a^ t*?)44 *-ft-HMt»-c* 4 i t t + 

4 e f UZr, Mg, Zn, C a <F>&fflt®)<7) n *><D 
'J?%< ti> — ft# s A 1 O^fb^f-W LT 1 0 - 8 0 * )V 
%, J: •) 2 0 — 7 0^e;L-%, #i:2 0-6 0*^%££- 

Zr, Mg, Zn, C a <7)7C^3J^*^^-LT*S^- LT 

[0010] ¥i&^«7)^*-x^fb««t±. «ra<o«-s« 
50 <t«n:fii*s*fcA«ao f coo-7t»^«< 



-3- 



5 

i><Vtf&\,\ ttz* Ag<OSflit!5 s 10-2 0nmt 

[0011] *skm<r>m#xmtmmii. m&mitvtiz 

Sn, W&tKC uW&lHbf&Oo *><0^^< t 

*»s*raitnLfe<»o-c*4. Sn, WCu^ 

*tLT1.0 - 2 0^;u%* J 4f t Lv'o 

[0012] ^#&wo«P*-x^fb»«ii, T**y&*i 

l±Li, Na, K<r>#»ft©0^i< *>-«T% -to 

asuniJitt-frBifbtttcWL i. o -8*wttsw 

[0 0 13] tfc, *»lflO##X?MfclWKl4, MnCO 
l±tt-&Kfb^t-*tLT2 0-8 0*W»tU». * 

i-a. 

[ooi4] $ <b crago* xxmrnma. #±« 

oaif tWoastnirt'tt^aMb* WLTi.o - 5 * * 

[0 0 15] $^<0^*^M»«li, S n, W, C 
L3tt<i0t?<fe*o Sn, W, C u <r)#Kfb^<^^Jrafiii 

[0 0 16] *ftHO»#XMMtftMK<2, 7**'Jfti 

S«WiLi, Na, KO«ftft«^< it-t 
T\ *oaHnS(i1KMMI:*(C#Ll.O -8 

[0 0 17] $%iOf*^M««li, Mn<0 

<OjStnft«±1fi-fe-Kfb«»U*t L2 0-8 0 *)V%X'*>Z> Z 

ttfVf-iL^o aanujtMnau ®cfbt>xt± 
[0018] ?^c$?|iiioi#xM»{|i^ *±* 

< ki-tr, *©»to*i***»fi»t;#LT i . o 

[0 0 19] *«Wfl5^#"Xifrfk«l«|t(i, 7^5ttv 
;u^^rt^<b^*1S-g-Kfbft* f #^«fiLv» 0 

«±> X^HUf$r?M5e-r^.i:iE* a B B Z r 02 Ot:-?^ 
*U JjtA l 2 '-NMR^iffl5c1-* t 6EfiiJ«ty f 4E 

[0 0 2 0] *&m<r)mif*mmmt> Ce, SmS 



(4) #^¥9-2 4 2 7 4 

6 

e, SmS^C aO#Kfb®^^-^< t <>— *0#*S 
^r^^^-tv^n-rco^-itioi . 0 -2-=e^%t 

[002 1 ] *&m<nm#xfritmmu.s m&oisL&m 

iV&l-iBWZ-ZtcP t, Rh, I r, PdOH^< 
i:t-It*?>44ibfc1«Rtt4o Pt, Rh, I 

iO tl-5tt%tt?^W^v\ Pt, Ir&tf'P 
d »-t#R h O 2 - 5««rt 4 : t Lv'v, 4 

fcPt, Rh, I r, Pd^SW2-l Onmf, 
P t , R h , I r , P d&^rt* 0 . 3 BlTWHSiUBif 

[0 0 2 2] ttz, *%:W(7>ti$1f*mt>*7-^l3.. ± 
[0 0 2 3] *7t, ^flWWSUOUpJtrxjfrfkyXxA 

immm \,z&mz*xmt-*hzt*msLtir 

[0 0 2 4] *&m<r>&ffi#*frit1!mi*. £ffc**, 

30 mm, NOxi-£ttm-*fzi&it®mmiz&m2*tzz 

m, mm, NOxZ-£ttm-tfxmm> noxtRit* 
m<r>K& t mm t mt*m<r> rj&o o *> n o x t mt* 

&wv>m tr*&immi*. mmx&z>mitmm*. t & 

*jftSr*UTv»i. NOO*^-E11liRtt^tt*llitti;« 

loft* fcv>-?#fb&*** 0 ifcoT, NOOr&te 
fbt-liSbSU *) 4>trU%tt*^«)*A»*fiJ-C**o t 

li01i:^tJ:Tt:SvH:i«l,T^I., ft.gliilSx 

nmz.mmm=f-t>*&&.-tz> :ti:io tm ? t o 
Not ftfbic** 1 ** LfcttS-effittfks *t* fc*, # 

[0025] ifc, NOxt L-CliNOOflfeN02 
NO2 ^uov^riiNOtcib^fbTK^tosiL- 
50 S*?14^v^ci6N02^(±$I,U^*i-*i 



7 

ho Lfztf^r, NOtStefbU NOtflt-fbtafcfco 

KlSaMRte*Wit>*£fcU.fc*), LTNOxjfHb 

[0026] s/;, *ji<oBt«ao f a[**osiflfjt, si 
-r §r 4 1 nmzm** h Kit t%^tz*> umtt a 

ft^-c, x£&HHt*j&«>9iuKd«*s*ift. 

Wo##*8KfcllMIMi* «L*oai*JiNH3*aB«tS JO 
iza ^NH3©BlSiiBK*}ll5eL7t»£\ 2 5 CC&T 
Oia«T*NH3<08!i^* t ^i:-i»@JSO^«=£-*L, *£ 
*5**tiC02#iaiK.BI^U J: *3 C0 2 <7)ffiimzaS : S:ffl5c 
2 0 0-4 0 0"C{CCO2<7)K^^i:^»® 

[0 0 2 7] **WO#f#"Xifrft»flHi, KftWd'A 1 
KffcftfcZr, Mg, Zn, C a <0#Kfb4S><0 T *>©^ 

«6«fb* * S ** - t U J: ij WL A t *t££ * *i" 

*ffc+* £ t § & RA fc il* L tim 
»JSSi:^tJ:t)5 { t-Ho AltZr, 
Mg, Zn, C a<D&mt%!)<F>7 *>©— mjL\t~W^±. 

*^K8?^ItA s fH„ ?t>C, Zr, Mg, Z 
n, C aW#RffcWO— fl^Lh*>i6tO*ttA 1 ORffc* 
IC*+L2 0-8 0 -t^T-* ft 

[0 0 2 8] *HWO»f**Xj*fttt«tli. Ag, Co© 
o*>^&< fcfc— **vW±P t, Rh, I r, Pd 

<£ »)Ei£a**ftafrc§4o ifc, pt, Rh, i 

r, P dO -5 < 1 1— R h 

L£ftl;Pt, I r, P doi *>4>fc< t *>-tt£ri£ira 

U RhCJtLTPt, I r, Pd£2-5te?3sinH-£ 40 

^•C^^oAg, C o<7)??5iPfil±ffi^fb%^^LT2 
-8Sft%T\ Pt, Rh, I r, P d OJSftI** 1 ** 
IMfcftCitLt 1 - 5tl%ttS„ 
[0 0 2 9] Ag, C o<0?^Jna* ? 2SS%*S|r*<iW 

«osi£.ja«*«i« < , *<r)mQMrf&%*mz.z, tout 

*^tNOxCOR(u<S^14^fe< ) t-i> 0 Pt, R 

h, i r, p d(r>mtam t iM.s.%^mx'itK^ma t 

TSS < =5r <9 , Pt, Rh, Ir, P d <D?jfo&DS*>* 5 Sfi% 



#S^F9-2 4 2 7 4 

« 

[0 0 3 0] tfc. A g co^Sli 1 0 - 2 0 n mf* 
*K Pt, Rh, Ir, Pd iDiK^-gli 2 - 1 0 n mt* 
A g O&^-gT^l 0 nm*SIT-(i5:it.iaS^< 

NOxORlS«W14* r lg;< Pt, Rh, Ir, P 

d OtJ^g^2 n m^W-eJiRtc-aK*** < £ •) , P 
t, Rh, I r, PdOtWl0nm?r@x.S!:R 
fb*3? tNOxW RJfcSHRtt ^ft < 4- -5. o 
[0031] Ag, Pt, Rh, Ir, P d©T-l±0. 

<, 0.3 ja±o«B»«aE-ce7-g^**j*o»*-iiK 

[0 0 3 2] *$&WO*f#*»ffc||MiU\ Ag, Co<0 

&&W4P t , Rh, I r, PdWH^<t 
*v»r*ttf»-«*«iraLTfc*««K, Sn, W, Cu 

»4EJS«L***J2;»r4.r t**-C#4o Sn, W, Cu 

A'l^^c^^ uno xoaxRifcanfc^a 

Klt-C-^:CSo Sn, W, C uO}3SJjni* f 2 o^e 

^%^j@x.^>i:^fb^i:N0xOS:iL^#?14^fi;< 4 

*M«i:itLTi.o -2 0^e;>%t1-^ o 
[0 0 3 3] ^IfeWOfl^^^ftttfflEJi, Ag, Co<7) 
9*>4?fc< i-«*i£SDLT**##*8Kbtt«fc, * 
4v>IJPt, Rh, I r, P d<75o*>4>&< t &— «fc 
SStnL-cfcsiMM-, r (Li, Na, K) 

zmn-r *> z t r% StJ£«AosfejsRo f fi=srw® t^fb 

**tN0xOE)c;ljRttt*<t4Ct#t**. T 
NO x oEt&S^1tA s te 1.0 %*r»T*ii?a# 

[0 0 3 4] *lfeWO«^^^fktt!«t|±, Ag, 

*^>v^tiP t, Rh, I r, PdO^^< fc & 

—at mn l r « * »«t m n om<b® t sart- - 

tCil), NOxiR*»***in*U NOx^b^tiS 
u*tL2 o^;w%*^-efiNO xiR^Sb*^^ <, 8 

U NO xif-fb^SriS< t* ? r-i-&o itiliMn 
©«ii(- ilNOx <7)iK.^#1t3!i^fbi--l. cti:i4 0 
NOO'S.lrftliii^ii'^v^^ NOI-NOz (Oftizmt 

*5Mn02 (±NO<0^fb#1±^'Ktirj3'3, SSi:N 
Oz i±Jg.r-£2> 0 fztSL, MnQ 2 i±^fb*^o^ 
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(6) 



#B3¥9-2 4 2 7 4 



10 



iZ-D^X i>ft!&X&2>fc*>l,zmuM&0--t £*4 NO 
?^tDfi*^b^tt«t->tL2 0-8 0^;V%T% i£*DL 

loo3 5] zbt,z*%w<nm-ffxmt®mi±. A g , 

ft, £>&v>(iP t, Rh, I r, Pd«H^< ti 
-tt^iSinLT^>i.®^t;, (Ce, Nd, L 

L X 5 * ;u % £ m z. h t m t*m t N 0 x ORJSJitRti 
* J fi<;fci)s l.o *;w%*StT-%*#&v>fc*!>, *± 
*<7H£Jn4tf J tt£-a£f k% t:itLT1.0 - 5 * )V % t 1" 

[0 0 3 6] T;P5-ti:v;i-3^TC0^Kft^Ui^i3D 
1--5.Ce, Smi/:liCali, ^fcu-T t RfcL*?1r 

[0 0 3 7] ^S&^WptfX^fcvXxAli, ^£<£ 

g ijj^flp # x mt V X x A IC £B V»4 ^ t § * 0 
[0038] Pt, Rh, Ir, Pd«HM<tt 

-m. * *fc*D t t & * #e **x «k mm * > > - * a k 

WaSS-'h? < UMfc*** /N-*Afi 

1.3-4.0 itu Mtt« t. <o imx-m 



[0 0 3 9] 2p:5l^<7)flf**X^fbvXT-A(i x NOxO 

#X (cgjjj. $ -fr £ -> x -r A \z m ^ 4 Z. t * f T- 

[0 0 4 0] 

(#dfe#U) 7)K-->A-f77 , D-f+-/K (AlOO 
H) Sr 8 Ot^&TkUiJDx., C*lUW«t->*Jl'3^JK:aS 
SDL. 8 0 , CT»B*m«#L£fc$-£rA'*fniLJfco 
»<btt7tr;u«r«£«m, 7 0 0tT'5W»MLT7 
^5t-y'^3-7*«W;o 7/u;t-v'fl'3-7 
M«o a* (i r * 5 ± uiti" 4 >u = - r o * ^ 

0, 5, 10, 20, 50, 80, 1 0 0%tL^ 

[0 0 4 1] 12, H3Uf^SiL7tT;U$^-v^3- 
r »«t oKSHflC k * * * N H s #iSB&8t j*±3 «fc 

D i 'C02#iaiK.SIffi (TPD) U J: lOm^Ltz^im 

(OXnlzft^tzo 5*«OKl&«+*»U»at0. 5 g 
**«U 5 0 OtHe*R*«f»T?2P*mitt*l31Lfc1*» 

*PU i 5 ot:r-NH3*4vM±co2**x^i&fni--5.i 

t?iR«F$H*-^o fWfHeTyxi OOnl/minfl Ot 

[0 0 4 2] 
[161] 



Zr0 2 (^U%) 


0 


4.8 


10 


20 


50 


80 


100 


IK ft tt 


0.647 


0.30 


0.767 


1.526 


1.10 


0.111 


0.133 




0.10 


0.08 


0.14 


0.41 


1.01 


0.26 


0.16 



[0 0 4 3] T*3.i— -y^^-rmMit. ^-fix<7>®. 

^nza^x^NH3Hxv s co2<om.m* t mm^fi^o m. 40 

oT, 7 n, 5 + - v * 3 - r *«EttBL« t * W L 

tv»4;ti*M»s. ifc, 7)^tt:v*3i7^i 

< tcZ>Z.ttft>frZ>o IP*5, 7/l'5ttI07/l'5ti: 

iJV^TNHs Siftiaffi««<Ok*-i'tt75*l 8 0 -2 5 0 

coHiuiotsii (132) , itz, rnsZTtz. 
(T>7 >v\±<r) 5 0 t*%i:ifc4-/>3i7ki > f)4;4 
1S-g-Kft^«;iJ^'C, COa OMKaftflI4t<> 6 2 0- 
SOOtWlfilCictv^ (B3#J!R) o ffiifiiiSJS 50 



3^r* 5 o*)i>%m.8tiX'mu-f2>z tizx nm.Rn 1 

Etc^l-iTlCA l2O3±**UWUtt*»ftJt*»0. 

2 W_hT*iXI±*^^aEit* s 1 . 0 &±X& •) , Z r O2 
±Jft*U*t LTJMfcaUtJfc 0 . 2 fclJtTliBfcBiJSJta* 0 . 

3 5 J0l±, Xl±^5SJSlt 1 . 0 JGJl±Tli*I*3ABUfc*« 
0. 9l±tii. 0 

[0 0 4 4] ®5tC«i#©^cONOjS7CfS14^<OifS* 
(A) im^X&ffl&m (SV) 42 0 0 0 0 tLTS 
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(7) 



HSf 9-2 4 2 7 4 



n 

[0 0 4 5] Kfc*'* (A) 
N O = 1 0 0 0 ppm 02 =10% 

C3He= 1 0 0 Oppm * + 'JT**X:N2 
El 5 \Z\f&%<ntztb\-7 K 5 i-t ViVz-TZft-mxQ 
mz-oi*X(7)&%:i>7jiLtz 0 ffl5frbt>frZ>lnlz^ 7 

*, * i- 1- ->* * n - r * i&bni- s ^ t iz x Rt&mmm,& 

5 5 0- 6 1 Otdfia&ffcU ?^t-NOeft^ i t4 0 

i>f>7 0%t:i6i±t4vtiW'4. fcrtfU vJUn- 

[0046] EI 2, @3<ONHs #iBBt«ii£ii 

[0 0 4 7] (150 - 25013 <0$|g®») / 

(250 - 350'CO^lKMffi) 
tt*»«Jfc= (300-500'CoaueiEI*) / (600 -800*0 



12 



10 



M3£W*£\<*l3.t-l%^mtmZ*iLr\,*i>Zktft>fr 

[0 0 4 8] S 2 (±121 5 <fc *) NOMf* ! t A t 
-5-<ORl&iaSt4:**!)fe<)<0-C*4o AI2O3CWLZ 
r 02 fi£ 5- 8 0^e;P%i:-rSi tlCi »K 6 0%tt 
±W*ft^* J »f>tL, ^1:7-7 Q*)\,%X-6 5%J-J>Ji 

r O2 St^< £&lii'|g;< 4 0 •=& JW%T-535 
"C, 6 0^%T5 3 CC, 8 0tW5 2 5tti 

[0 0 4 9] flliOiiC, 5 i---y)l^-7»m 

*;ti:J:t), #U5 9 0*CWT<Ofl£ia-P6 5 %J-J.±<0 

[0 0 5 0] 
[«2] 







NO»{i:$ (%) 


A 1 2 0 3 


6 3 0 


5 7 


A 1 2 O s - 5%Z r 0 2 


6 10 


6 0 


A 1 2 O a -l 0%Z r O a 


5 8 0 


7 0 


A 1 2 O a -2 0%Z rO a 


5 60 


7 2 


Z r 0 2 


5 2 0 


3 5 



[0 0 5 1] *HJfe0OT*^mL^:r;V5 t-/J^r7 50 
*«OX?JiE*riJJ:0 a7 A 1 -NMR (mXA*) Sriffl 

«L7tig#4iii6, nmcgrto 0 6u^-rxmii^-e 

*L*o I7i:ft 2 'Al-NMRfl±7JU5t* 

^fs^stt^o zo a 7 %n mr <D&mi a imzwrn 

7^5-tUv;P3JiT*^iPl-^C: t(Ci ») Z r- 
0-A l &£*S£-5j«iii:TV»£ t<0i:«5c$tL^.o £ 40 

fc, z<D»m*& 0 ot-ejaiai-^ tiE^v^^-T 

Tii&fc^Uli, Ce, Y, C alpcOj^tP?r^L> Al 

fz. Zr-0-Al<D£7%%£-rf3LfcL%<ki>7)V 
S^RO^a-TOt^^**^— U5WSU It'Ofi 50 



dt^^LT^i), -e-o«iti±, WLteiG-tzmmkis. 
&&*m^zmm*igi'ki\:1rz,zt\zs.*)'&httz>z 
ti>**>frofz 0 

[0 0 5 2] mm&2) 7^5 ^-v^-a-T^O 

ttlliMg, Ti, Si, Ca. Al, Zr, Zn, S 

1 : ULt^lU;. EI 7, H 8 UJUBttoettRtt 
fe**^Lfc 0 LT 4 5— 8 0%<7)S5V^NOj#-fL 

4 2 0 -50 0rtfM£i&fb£^L7tfc(7>l±, H8 iZ 
7ji1r X n |:A l 2 O3- Z n 0, Al203-CaO, AI2O 

j-Mgor-Aoto ztih<nm.mz^^x~£miio zxf 
COzg-i&WLMZMfcLXflZt, 2i1MMlX'WLm2*t 

1> s t>fr-ofz 0 — AI2O3-Z11O, Al 203-Ca 
0, A l 2 03-M g OWNOM$<Ofiv>ttI, Ept> 
IH9(l^i-A l 2 O3-Ti02, AhOs-SrO, SiO 
2-Z r 02^l±NH3^<tO f C02#jaffii^S:?W5et^*i 



(8) 

13 

ffi**«O^S* f ?i^ t v> 0 <b tlfc„ -^it-rixo [0 0 5 3] 

£ 3 













A 


1 2 0 3 -Z r0 2 


l. 


10 0 


1.0 1 


A 


l 2 0 3 -ZnO 


l. 


2 5 


1.10 


it 
* 


A 


1 2 O a — M g 0 


1. 


6 0 


0.8 6 


A 


1 2 O a -CaO 


1. 


5 6 


0.7 0 


ZrO z — CaO 


2. 


3 0 


0.5 8 


» 


A 


1 2 0 3 -T i 0 2 


0. 


0 8 


0.6 5 


A 


1 2 o 3 -s i 0 2 


0. 


0 6 


1.15 


A 


1 2 0 3 -S r O 


1. 


5 4 


0.0 6 


S i 0 2 -Z r 0 2 


1. 


2 2 


0.12 


* 


MgO-CaO 


5. 


8 0 


0.0 8 



[0054] m3i±m&m.m<vmm*b&mtmmmt 

AI2O3-Z11O, AlaOs-CaO, AI2O3- 
MgO ^m5$«it^ ? 0.35 tX±r?i> *> 1 - 0 fcLb-C\ 
S^SJtii0.2 &±-C*o*: 0 ^tLtl^LTS^ft^ 

1&ZWtz%^Zttft>fr2>o Al 20 3 -SrO, MgO 
-CaO, Si0 2 -Zr02 <ig£5£SJti* 1 . 0 JA_LT* 

fco itz. A I2O3-T i O2, A I2O3-S i 02(it£ 

&&mitm.2&±-T:$>2>i>K m&Kit^o. 1 ixtx* 



- 2 4 2 7 4 

14 



A 1 2 03-ZnO, AhOa-CaO, AI2O3 

0.2 JELL, »4 L< i±«T#^l . OVX±JL\*m^tfO. 

[0 0 5 5] S4 iiNO*ft$***<>S;v^t ^NO» 

ffcsf£l±4 7%WJit\ *OjRj£»J£t±5.0 CCJAT^l 

[0 0 5 6] 
1^4] 
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(9) 

B Ar 



#S¥9-2 4 2 7 4 

16 









N0St>4L*(%) 




A 1 2 0 3 -Z n O 


5 0 0 


7 1 




Z r 0 2 -Ca O 


4 4 0 


4 7 




A 1 2 0 8 -CaO 


5 0 0 


5 8 




Z r O r Ca 0 


4 3 0 


5 5 




A 1 2 0 3 -MgO 


4 6 0 


5 6 




Mg O-C a 0 


2 0 0 


1 7.5 




A 1 2 0 9 -S r O 


3 8 0 


1 5 




Si0 2 -Zr0 2 


4 2 0 


1 6 




S i 0 2 -A 1 2 0 3 


3 6 0 


1 0 




Al 2 0 8 -Ti0 2 


4 5 0 


1 1 



[oo57i mmm 3 > nmm i T-ftiL^T* $ ± *%, Ruaasii 340-520 rofisft^r- # tz, t 



r jv $ - v a> 3 - r 1££-®ftti i~ a g & ffijf s ?t a 
g w^ipsn r*5t— »3 - r ftfe«t uitL 0.5, 

1.0, 2.0, 5.0, 8.0, 10 fii%C0*><D£fl= 
SUc. 

[0 0 5 8] HI OI±#)»j8iEON05»7Cjf&14K«Oie* 

* (A) T\ S Vl±2 0 0 0 OT?fro7to 
[0059] A g £ 2 - 1 0 mt%i$1m-f*> - fc U «fc 

n , Ki&aKjMHftft l fc. not: i±#%<7) jt i- r 30 



, A g mm 7JU5t-y*3-7 tttt?>IMM£ * 
-i./.i^J::, AgiSira7^<t—/Jl'3i7tt«*8 5 0 

nil 1 tc^LfwJ:-7{c, Ag?SiDT^5-^--v^3^r 
»«ti±8 5 0X:, 5 oWFPmaa«u*v»rt, aKtspo 

[0 0 6 0] *5liraU:< ^*^APiS*i:NOi#-{b*t 

&o TjRl&i£JS(±e < & >K 0.5%<7)510 , CJ:*)1 
8 < CJ^±ORlL«<7>ftT* i #'btL*o R 
Ic-iaS CC) l±- 1 8. 3 X A gl+ 5 17 IZ i^tf 
*"b*t-6'0tia.Tti*o 3 7 0 - 5 0 0*Cf5 0%m± 

[0 0 6 1] 
IIS5] 





tfXAdiBtt CC) 


NOSKfcm (%) 


A 1 2 0 3 -Z rO 2 -0.5%Ag 


5 10 


6 5 


- 1.0%Ag 


4 7 0 


7 2 


-2.0%Ag 


4 3 O 


6 3 


-5.0%Ag 


4 10 


6 4 


-e„0%Ag 


3 7 0 


5 O 


-1 0%Ag 


3 3 0 


4 8 


A 1 2 0 8 -2,0%Ag 


4 7 0 


4 8 



01 



[0062] >kiz, m&trx (A) utR* 1 0%i6lraL 



50 [HI 2U7k«riSSnL7ti:§ON0}#-|fc*O*^*^ 
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(10) 



4 2 7 4 



77 

1"o DiBK4 0 0 -6 0 0*0 

U£lt£¥#Jli£^i~o i^<ti(:, 2%Ag/Al 

^»ftW*oy^3Jiro«^S: 1 0, 2 0, 5 0^^ 
%t»U2%Ag/ (Al2Os-10*nZr 
Oa), 2%Ag/ (Al2O3-2 0^%ZrO2) , 
2%Ag/ (A I2O3- 5 o^e;w%z r O2 ) 
-Ctt, y * a -7 J: »K ■MettjWtoJt 

[0 0 6 3] CtL$-Cii«7C#JUjKft***rfflv^T»«fc 
Tx^-jPtflv»fc, Jflrii, ®m*2%Ag/ (A 1 

2O3- 5 o^%z r 02) mm^m^x. Rfctfx 

(A) *^CsHeOft*>0Ki*y-**CsHei:#ifc 
KiSiDLTSofco 3 0 OCT 7 5%<7)NO 

[0 0 6 4] Sfc, C oiiDCov^tt ra*Jti*KS:lT 
o^t^^ra^(7)14^ ? ?#'bti^o Ag, 
Co*SHflrt-*£i:*rj:iK Kfk**tW<0»c#J4:ffl 
v>T f> N-0 SrBfc*1-& w t £ ? T' § fc 0 

[0 0 6 5] Agig^T^^^-v^3-Ttt«(i. = 
7C««tt LTO««*»ftv»fcAU. Pt, Rh*644 

(RXiKO.5% ) ont'j-> m 
Xftftl0%) <02fX£2 Omin *M ^^TjBEUlUKi 



75 



(B) *fliv^ x h-f *<r^iiEi&«rx (c) £/bv>t 

SV60000T?fo^o 
[0 0 6 6] (HJfeflU) IiMltftgl^:7;Kt 
-v^rr-TtefflE (^Jtl : 1) CPt, Rh^tS 
S*T, 7^ t-vi^^TlMitftCP t , Rh 

70 1.0, 2.0, 5.0, 8.0 fiS%^ 

[0 0 6 7] HI 3U#)WltONO«7CiSttR«oe* 
*^Lfc«lBIT*&o l*W4»6*rx (B) tfflKS 
V£ 6 0 0 0 0 t LTffo/: 0 

[0 0 6 8] K£2f* (B) 
NO=6 0 Oppm 02= 1 0% 

C3He = 6 0 Oppm C 02 = 1 0 % 

C0 = 2 0 Oppm H2 0= 1 0 % 

20 id, rjs 2 20-25 otteaffcL 

fco &»*^)**r^«fttt 2 0 0 -4 5 0 tt*^) £ <h 

T^^tv^^, 0 g6 ant < -tfxxni&mtnomt 

mZm-tbOX&Zo NOM$Olf-^I (%) tiR 
t£ifi£ CC) X (- 1 . 4 7) + 3 7 5 [Z X^X^Lfrbtl 

*> m*±v> t <n am % ti *> o 

[0 0 6 9] 
[*6] 





^XAD£S (TC) 


NOSMb* (%) 


A 1 2 0 3 -Z r0 2 -0.5%Pf Rh 


2 4 5 


30 


- 1.0%P t -R h 


2 4 3 


4 5 


-2.0%P t -R h 


2 4 0 


7 2 


- 5.0%P t -R h 


2 3 0 


7 2 i 


-B.O%P t - R h 


2 2 0 


5 2 


A 1 2 O 3 -2.0%P t ■ R h 


2 4 0 


5 2 



[0 0 7 0] Ml 3 tCI±##0^*UTA-5+l-ft^JK 40 

iS* $ tir ** i) , r * 5 - ->* ;u a - r®M 

* ? 2 00-3 oot;r-*4iti>t. > flMifcacT-ej&str 
*ffinifi<UK1ILfc(t*turat<9*v». imi^^tt 

"C, 5 0^FH«LSlcffi^i-^»»Ll4^*ixlf+^r-* 



[0 0 7 1] -?-o^*i±H l 4 KTFtfcJ: -9 C, P t - 
r h»&i>ny* $ ^ftMfcii 2 o %«j&?Hl:5p#flrFl--5. 

5 OBtHiaS^f-fev^Tt, itKt;;£<7>fiT(aiii:A,i:*ji. 

**^aipa< uBM-ric tm*. 

tor*?-*— isn-^-rmmtt. nox, ^fk*m, c 
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Pt, R hJi"b44=5clttllt** 

ift*0.5% ) (Mttt&ftl 0%) <r>a 

x£2 Orain -«M * *-C«IlK|MMH-*XL, i&tel* 
l&crffo/io £33, -f-it-rnoRS^^O^ti, 
^^XliWTU^L^Rlt.**^ (B) £ffl</V 
ifXitRfcif* (C) Srffli^TS V6 0 0 0 Offfo 
/Co I£«14««i*0»#^-C¥*&6 0% 

[0 0 7 2] Kfc-ff* (B) 
NO= 6 0 Oppm 02= 1 0% 

C3H6= 6 0 0ppm CO2=10% 
CO=2 0 Oppm HzO = 1 0% 

K&XX (C) 

NO=1000ppm Oz = 0.5% 

C3H6= 1 0 0 0ppm CO2=10% 
CO=5.0% HzO=10% 
H2 = 6 ppm 

i/c, P t oftfcO KP d, I r fcj&bnL/cT^S i— 

p diip t mt'<»ft*«i^^fi< fc*^ i r i±mi? 
otetfe a*# ib *t/c„ ioi tc*&K 4 ma-t s-ti: 

no x z t tfx- # /co 

[0 0 7 3] (*tt«5) *lfc«4-Cf(;«Lfcl.6% 

p t o. 6%r hj^ijpr^s t— »3-ri« (^e;w 

itl : 1) i:Sn, W, Cu, T^#')&S (Na, L 
i, K) , Mn, ^±m.Tt% (Ce, Nd, La) 

^;t-->*)l,n^7«!«(:^L1.0, 5.0, 10, 2 
0, 5 0^;U%Ot<0Sr^SSL/c o HI 5-Hl-7«# 

SJ&#X (B) £flJv»T\ S V£ 6 0 0 0 0 t LXEL& 

[0 0 7 4] II 5CSn, W, Cu, Na, K, Li 
*5%»tBLfc»*0***l«i:LTjjiLfc. S n, 
W, Cu, Na, K, L i Sri^fiDi-^c: tUJ: RlE 
i&Rlt* f 2 5 0 - 6 0 0 -CiJSJE < & •) x itHt:3S*> 4 0 % 
tt±i:^i:tWofc„ S/c, ?£inS£^fk$-<i-/c 
HS£<fc ■Ji&ftDSli 1 ~5%<OfcO**ft 1 t*«It l *o/:„ 
5 0%}^SD-r^> fcifiiai^lEft^WfiT^t/Co -<7)d 

1 7)^^tnfioffi#(± 2 o *>i<%m.BiX-$>z> - 1 * J t>^ 

o/c c 

[0075] 1116 (CC e, La, N d O&f b!fe £ 5 * 
^%mwLtz^i7Tsl/z 0 Ce, La, N d £r?iist)D"f~ 

* c t ic j: i) , ei&o tr— ^ ajs^eia-ft-f & 1 1 1 



20 



5 o*>\<%mim-t2> tw%%mit&<r>&Ttf£.ztz 0 z 

<T)Z t^ibi^ljPftWK#(±2 0'=e^%eiR-e*?>C.i:* t 

*>35»-a /Co 

[0 0 7 6] M n Spiral" £ :tt:±l) SJE-iSSMtHS 
j£<*4i:i«>U, SflS0.5%^XK^#Xt 
1 0%O';->#*X£2 Omin * ? ^-C^ZtcftfcflSJS 
UlXLfci^ Hi 7 KJl 6 it* J: 
0.5 %*t> 1 0 l)f ^.4 t < i 

io z,ztX'-aomtm<r>w-^m^±.Ltzo ttz. mmm. 

ltT)V = i--^)Vn-rizMLX2 0-8 0^>V%(T>b 

[0 0 7 7] *H*HK#lt*J£Ui«>tt*li* _tEP t 
- R h Oftt> 0 I- A g ZiB.WZ*ttzT )V 5 v JU 3 =. 
T(»«Uov>r<)|B|»itt#j> t f»'bitfco Sot, 
JRaSiDTJUS-*— v^n-TUftfflEtcS n, W, Cu, T 
**U&JR(Li, Na, K), Mn, f±«7C« (C 
e, Nd, La) SrStttict $ <b 

u, no 8Hfc^<i r ^ 5 i— v ;w 3 - r ttSSic <±*& 

20 AhOs-ZnO, AUOs-CaO, AI2O3- 

MgO, Zr02-CaO, MgO-Z rOaO^glii: 
ov^tt, S n, W, C u, T^*>J^JS (Li, N 
a, K) , Mn, *±«7c3? (Ce, Nd, La) 

[0 0 7 8] (*Jfe0«6) T^S-^A-f V/D#*-> 

^•9-7'; ■jAabsvMiUtKA^i/^Ai^ipt, S«blc 
v ^ a ^ * jgjbp l 8 0 r -eft w Lffi6?*y* 

*ft«L-fco ft&*Lfcy**ie«M!k 850-C-C5^fW^ 
iO ^SLTCe, Sm, C a i^tJDT H" 5 t-v^n^Tltt 
««r#/Co c*lf)CPt, R hSr-g^LT 7 0 0"C, 5 
Bfllijay&SLT 1. 6%P t 0. 3%Rh/M-A I2O3 
-Z r O2 Ittfl&fcfHSL/Co #»«icov»T*it«4 k 
ratfttZjRlE*"^. (B) Srffl^TS V 0 0 0 0 t Lt 
fStti^^tTo/c^*?:!!! 8tc^L/c 0 

[0079] &mmt tsi&iaK*»2 5 0-4 0 otr- 

Ti*76 0 %<75NOtefL^*^L/c„ S/c, &3!i&J££ 
0.5% t LTffi14^^ffo/ci: C:^., 2 5 0"Cy.Ji 
coia*-ei 0 0%NO Ci: AT #fc„ */c, 
40 »3RjftJS 0.5% L fclfc, 1 0 % iZ® *) 

mz.rmkLtz£z?>, 2 5 0-4 0 o*ctsf*»j7 0% 

(ONOfflt&ZTFLmtmZfati-ZZtrfX-ZtZo Z 

^ T )V 5 ^ - v ;w 3 c^ r ± I C $ -£ C t * J T* 

LTiS5v>NO^b^***-t^T'# 
/Co i/c, Sn, W, Cu, L i ^<OjSt>DfllJUov»T 

■fiZ ttfX'&fzo /:/cL> Ca, Sm, C e Cov>t 
liv^3^TkS:JS:.L^i-<, $"bt;> Ca, Sm, C 
50 e* s MijlittS:tt5:t*'f>, St-ffiaS&ROW 



-11- 



21 

[0 0 8 0] ^-T'^i:i.6%Pt0.3%Rh/Ce 
-AI2O3-Z1-O2 §mticov»r»*»*4r0. 5 % 
t 1 0%t;JgB#^»}#x.T3 0 Otse#Rlc.4:fTofco 

^gfirli 9i:fU. ^ii^Ktiil^g 
6 0 »KJ&ttl=fiv»T 4 15 1 A, fNOM$ 

I0081] mmmD i.e%pto.3%Rh/c 

e-AhOs-ZrOz *«EOiH!MS*fF*ii-4rt:AtC 
6 0 0, 7 0 0, 8 5 CCT-5 OBfra^SL^tOHO 
V>THJ6094 tRItSt-SlD*'^ (B) iffli->TSVi6 
0 0 0 0 t LTflHtWftfcfT-afco 12 0K-f-O*S** 
^LfCo ##W£a6lC8 5 0"CT* 5 OWML 

fcl.6%Pt0.3%Rh/A lzOs^fitt 1. 6%P 
t 0. 3%R h/A I2O3-Z r 02ftfe«EOg*t^ L 
/Co 1 . 6%P t 0. 3 %R h/C e -A 1 2O3-Z r O 

TSri&ijpU ?<bi:Ce SrifoDn-T* C tT*T;W5 -J- J: *) 

ft1--5>t t i> IC. C e, Sm, C a d t IZ X 

[oo82] (.nmms) 12 1 itNomt&w-? 
z 7p-f t # <r> x as* t o r*g# * ^-r«ai2iT** s „ 
*»WK#*SMit(±*Aenw«»o-c*i), nom$ 

(%) y>6 J 0. 0 9 XtfXAPiSK CC) x-0.14 U 
ioTfiiit,^ HW±o N O 8Kb-:? t Rit-iSS* f » h 

«b^ti^>ji<7)l 0%W.±S5*' 1 iO^#f>tti o 
MCISAl203-Zr02 KAgiteWLtctemit 
NOfrft* (%) yi s 0.2 2 x#XAPiSj£ CC) x 
-3 1 UJicr^^fbtL^^iiONO^-ft^Wbtt 
So &o-C\ ^JRSrffi#L*v^«itUi5^Tti!RFU4 0 
OtflLtCN OiMb2£ji-3 6%W±T% ifttfxiSSlt: 
^•)ONO?f-ft^ r O. 0 9% ELL, Ag£ig}#L/.:*> 
coicov^Ti±*-^APiS*3 7 0 , CW±T*NOj^fb^ t 
5 0%W±T% ifctf^SKirii^ONOiHb^jS-O. 
2 2% W±^#<btL^>o 

[0 0 8 3] *HJfe0!ltCi5ltS1S^fb ! fe^'b^S®!« 
«±A1£«J: l)±UJb«5, NOxMf#4 0 0tt-35 

%J-J.±, 5 o orr- 4 5%)-i±so ! 6 o orts 5%& 

[0 0 8 4] i fc, tI*«Mfc»K P t • R h O^JSftfefiSE 
tfiifLfcoOli, NOxM^2 0 0-2 5 0t 
T\ 5 5%J-JL±Xli«riE^^W«^fb^t;W-r-i) 
Jt* 1 3 0%W±tt*oWf*4 0 

[0 0 8 5] It:, tt^ttffc»t:AgO&Kf)MK*<il& 



(12) ^¥9-2 4 2 7 4 

22 

Ltzi><DltB\M.*§LlZ7F-t£ n l-NOxiHb^-)- 3 5 OCT* 

4 0%JA±, 4 0 OCT 5 0%W±RO f 5 0 0 CT* 7 5 

%i:JLt#-f s i> <r>X'*>z> 0 

[0086] mmm 9 > hjsw 6 -e^LTt 1 . 6 %p 

t 0.3%Rh/Ce-AhO3-ZrO2 1 0 

/u mJUTOtST-^UT 5 0 0 gffcgSU .IftlCT >P 5 f- 
7>3 0 0 g, .X?- U > ^ <J tTK^tDX., >•>-* 

SJHRSflcco 1 . 7 1 /^#A£:-r-ir.f >r^«[Uft 

5 0 0t:t2 0»WIL-C1.7 1 /N-tf^£2fflflF 
KLfco 

[0 0 8 7] CO|)tfl|tSr*fflO-5--->>^t=IS*ji*, 
3 0 0 OccO'J ->/<->x>-v>«fE<r>e»^T^ 

«<oEfii±[i2 2 tc^-t <t -9 (csfju-y^atcitLTityii 

i:EiLt#^t, 0 2 3 tc^i-J: n U^iJUEfiL/c 

14. 3-14. 8 T 60 km/" h <r>&$tX'nft L fco 
[0 0 8 8] ^{cm^<0«t-jlC, tt<ftOAPtajP-?-*t 

-e-tu.f-Htfc* > -7"; > r*t **tu*«-i-i ^ 5 >u* 

•Ox***»j£U £*SJfc2 1.0 T*6 0km/h5g#^ 
ffHONOxM¥***^« -5-ttt*Utt«tXPtffi 
P-?-*t-rttU^m*t?r-t-y h L. #fifiOj£S*«ll^L 
/wo ^^#^i7i:ft 0 
30 I 0 0 8 9 ] 
[*7] 

% 7 





N Ox»ft* (%) 


iS 5>J 


at 91 




5 8% 


6 8% 




4 8% 


6 6% 


* ft 1 ouj-a 


5 0% 


6 4% 




ad 


2 3 0t 


2 3 or 


asp 


3 1 0 *C 


2 7 or; 



[0090] mm2mim^t:®&izfem 

50 if, jfcff 1 0 afe^JKg<ol54«S ono x *fb$7i f 
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6 4%fab5^i:WU W$iWiW;<r>&WB<?>-ttU±5 o 

# UB 2 2 OEHEBCit LT<±^ > v >« (C^ffifb 

<o*ffl^iii:J:i)fft3 5 0-5 5 0t, f£#T* 
2 o 0-3 o orr-o^ft^^i: <tT"9 - iO 

[oo9ii ttz. r>v = ±- i?)v -=s -rmm^mi 

itg^-*ii:3-t-f >^t*It t"BTt6T-$>^ 0 $ 
OtfitlS^'Br^^^i.lf 1 0 0 Occ? 9 *<7>#E 

-1 * c t x\ mm&mitx- 2 5 jell <r> v ->*<-> n& 

[0 0 9 2] 

[n^ww] ^i&^uitvtf, &zit*.m, mm, no 

fc <D t\ NO x i: b7K^* s P« L ^^T'Slift $ 
*u Sf^<FE#£ff^!cU NOxt^ftTKm^RJ&SiR 

[lUBoftsm^iJi^] 

w-t&mx- 

[0 2] NH3TPDS9^* 0 40 
[0 3] C0 2 TPDjM^*o 



#K¥9-2 4 2 7 4 
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[04] K&*ifc&t/£g&*itiZ r 02 It^I 

£t7TH"#I0 o 

[116] 7)^t-v^3-7S4fOXRDItSt. 
[0 7] 7JKt->'*3-7ftliIff3»A 1 -NMRiB 

[0 8] r * 5 -j- - v ;v 3 - r fttiStia^com^fb^fi* 
[09] r ;v < - v ;u n ^ r (te&fcWott S-^t^ftfe 
[010] AgifebPTA- 5^-->*^n-rftb«corS14l^ 
[011] Agmar^a--"j)^3-rmM<r>m^ 
[012] a g mnr >u = i--^)ia- rftfe«t<7)it*l± 
[01 3] P t -Rh^DT;u5+-v';U3-rfttl«o 
[014] p t-Rh^Jnrju5^-v;u=i-T8*«o 
[015] p t -r h*iar;u5 y)^;?^ 

[01 6] f±»Pt-Rh/7)^t-»^- 
[017] MniSSDP t -R h/7^§ -f-v^a^T 
[018] Ca, Ce, S mifebDP t -R h/7A< 5 +- 
[019] C e j^iJD P t-Rh/7)Ht-"/'^^7 
[02 0] C e mi\P t -R h/T^5 ^-v^n^T 

[02i] No^ft^t **>t.xp?a]St«oK^^^i-^ 
0 6 

[02 2] BWim<7)mT^-&fmm.Lfzmmtm^.m^ 

S:f;-f0 

[02 3] iKF*O^TH3fe?iJieSL^^i:j|ll5t1Sff 

1 "-®<So 
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[mi] 
® i 





[13 J 

ES 3 





80* 


















1 1 


10* 

1 



200 400 ' 600 600 



(14) >j$f|gip9_ 2 4 2 7 4 

[12] 
H 2 



AI2O3 £fttr* Z r0 2 *>t*** 




100 200 300 400 500 600 700 



[14] 



El 4 




Zr0 2 ( ^/U* ) 
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(15) 



- 2 4 2 7 4 



[HI 5] 



Ai 2 o 3 tz «T * z rO 2 0> 

,10* Zr0 2 
5* ZrOj 




1 x^ — 1 1— i- — 

350 450 550 650 




[07] 




Bi 7 






* JL 4} * 


AI 2 0 3 -ZrO2 (50*) /A\ 




/-—*y AI 2 O 3 -ZrO3(20*) 




1 1 1 I —J — 





[16] 
SI 6 



AI2O3 -Z rOzlCij*-* 

ZrOj*;fc»* 

A- 




2 * (d»Q) 



[08] 
EJ 8 



75 



5 




160 120 



eo 40 0 
<lWs~? h (ppm) 



[19] 
SI 9 



50 



ft 

o 



AljOj-SrO 
McO-CeO \ Sl °2"2r0 2 

1 S»0 2 -AljOj 

Al 2 0 3 -TiOa 




5 

o 



[mi 0] 

Bi 10 


Ag &*!&(£«*> 


AI 2 Oa-ZrDj( *JHtl : 1 ) 




Al 2 o 3 




2.0* y* 


5.0 % 




8.0* f^S** 




10* J>r^ / 




/Iff JT***' 




/ if// * 




/ / / / y * x 
/ / / / / * / 




f / i / S ' s 

/ /if -XV / 




/ sis S 
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400 



600 
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(16) frif 9 - 2 4 2 7 4 



5 



[nil] 

m 1 1 



400 



mi 2] 




a 1 2 

( 400-60 CCSP19« ) 



2*AB 



2* Ac 
/(AljOs- 10* 

Zr0 2 ) 

2*Ao 
/(AI2O3-2O* 

Zr0 2 ) 

2*Ag 
/(Al2Oj-50* 
ZrOj) 



-zzzzzzzzzzzza 



////////A 



'////A 



Ac : SS« 

ZrOj : 



10 



20 30 40 



50 



[HI 3] 



@ 13 



[il 4] 
0 1 4 



Pt.Rh»Uifl : M* 

AI 2 0 3 -ZrOj C *eAJt 1 : I ) 

5.0% 

2.0* 

2.0«(At 3 O 3 ) 
1.0* 




^600*C 

.700*Cx 50h 




600*C(AI 2 O 3 ) 

7001C fAl 2 0 3 ) 



300 

<f^ADfi* ft) 



[mi 5] 



[016] 



1 5 



m 1 6 



100 



o 



Pt -Rh/AljOs-ZrOa 




ft 

o 



600 



Pt.Rh/AI 2 Oj-ZrOi 
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(17) 



ffl¥9-2 4 2 7 4 



K 

* 50 

ft 

O 

z 



imi 7] 

m 17 



Pt ♦ Rh/Al 2 0 3 -Zr0 2 



100 




2 3 




50 



ft 
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[SI 81 

B) 1 8 
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300 400 500 

*f*AQifl« ft) 



600 



[HI 9] 

m )9 
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0 22 



«■ 50 
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(18) 



#i¥9-2 4 2 7 4 



[02 11 




200 300 400 500 600 



(51) Int. CI. 6 Jt1*JS3#^ FI ftfff^M^f 
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B 0 1 J 
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23/06 
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23/10 
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A 


23/14 
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A 


23/30 




23/38 


A 


23/34 




23/40 


A 


23/38 




23/46 


3 1 1 A 


23/40 
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A 


23/46 3 1 1 




23/58 


A 


23/50 




23/60 
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23/63 




23/62 
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23/58 




23/66 
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23/60 




23/68 
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23/62 




23/72 
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23/652 




23/76 


A 
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23/66 
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A 


23/68 




23/85 


A 
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